FOR ALUMINIUM 


Four modern mills for rolling wide aluminium plate 


and sheet, now being built in this country, are being 
equipped with Timken bearings on the 


work rolls and back-up rolls. 


British Timken, Duston, Northampton, Division of The Timken Roller 
Bearing Company. Timken bearings manufactured in England, 
Australia, Brazil, Canada, France and U.S.A, 


TIMKEN 


REGISTERED TRADE- MARK 


tapered roller bearings 





Speltatast 


vith the spelter coatin g that holds fast 


as aes et GALVANIZED SHEETS 
i Le 


Uniform coating 


High resistance to corrosion 


a ale 





Easy ‘workability’ 


‘Speltafast’, with its tight and uniform coating, is 

so well bonded that it will withstand seaming and lock 
forming, and all stamping and drawing operations 
within the range of the steel base. 

‘Speltafast' is availiable in plain sheets up to 48” wide 


‘Speltafast' is also a 


ons the. mak (depending on gauge), in gauges from 18 to 32, and 


in lengths from 36” to 144”. Corrugated sheets are 


available in various profiles. 


Richard Thomas & Baldwins (Sales) Limited 


Sheet and Plate De; ment, 47 PARK yoni LONDON, W.1 Telephone: Mayfair 8432 
MITRE WORKS EAGLI STREET, WOLVERHAMPTON Telephone: Wolverhampton 27771 
613-620 ROYAL EXCHANGE, MANCHESTER 2 Telephone: Deansgate 7525 





“ULX. ALLOY 


why 


offers the 


The U.X. Alloy Indefinite Chill Roll 
resistance to firecracking and spalling in the roll 
of PLATES. U.X. has been outstandingly successfu 
used for work rolls in 4-High Reversing Plate 
n the earlier stands of 4-High Continuous 
The alloys present ensure that the rol 
minimum fall-off in surface hardness until ni 

the working life is completed. ypes oH manufactured 
by DAVY-UNITED. 


| 


DAV Y-ONITED HOLLS 


DAVY AND UNITED ROLL FOUNDRY LIMITED, BILLINGHAM, CO. DURHAM 


DAVY-ASHMORE GROU 


GENRE ONTRIIIIRnst R  AAIRETEI 
Classified Advertisements: 109 to 112 


Editorial Contents: 237, 239 








Paiiee a55 0 mee Vel le lite 


LAUNCHING OF THE NEW ELIZABETHAN LINE " GLORIANIANA 
Dp { H 


‘CONGRATULATIONS CHAIRMAN — 
saved an extra £°25. OC by tsinygs 


CONTINENTAL ALUMINIUM” 


F Miia 
} 
, 


and quantity 


Hoy 
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Frys make 197... 


It’s a fact! 197 Different solders. There’s 
low melting point solders—solder wires 
high temperature solders—solders for silver 


ceramics—body patching solders—spray 


gun solders—electrical solders—tinplate, 


steel zinc solders—and many more besides. 


..not now - its LOG! 


The other day we really hit a snag. We 
had to solder joints at a temperature 
below 50 centigrade. So we got straight 
on to Fry’s. They tackled the problem at 
once and made up a special solder alloy 
for us. So that made 198—though it’s 


probably gone up again since then. 


Frv’s Solders and Fluxes for Industry 


5 
F RY S Metal foundries Limited 


Tandem Works, Merton Abbey, London, S.W.19. Tel: MITcham_4023 (7, lines) 











ind at: MANCHESTER F KIDDERMINSTER GLASGOW DUBLIN 
MRP 123 
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The answer 
to OE ata ‘fixing— 


GIKqN 


introduce new 


a 


~ 


low-cost, high-speed fasteners, 


designed for fixing from one side 


NPK 


of an assembly. Simple, positive, 
. SELF TAPPING SCREW 


robust and time-saving fasteners for 


mreeerhent 


general application in all industries. 


No tapping 

Assembly from one side 
Insulated fixing 

High strength/weight ratio 
No special tools required 
Vibration-proof 


INSULGRIP 


Clips in position and cannot fall out s | | SHOCK & VIBRATION PROOF 
Dust and waterproof 7 | FASTENER 


Low cost 


IF IT’S A MATTER OF FIXING ONE THIN 
TO ANOTHER—GET IN TOUCH WITH GKN 
/ <a Tie 
((@Kii) 
“"GEORGE GOODMAN LTD 


ROBIN HOOD LANE + BIRMINGHAM 28 + TELEPHONE: SHIRLEY 4491 
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Pre-Coate 


metal strip in coil 


THE material 
for 
industrial 
designers 
with 
imagination 


Coated Strip Ltd., being the first manu- 
facturer in Britain to produce metal in 
coil with a non-metallic coat, enables 
users to buy a British product and save on 

CAPITAL EXPENDITURE, FACTORY SPACE and HANDLING TIME. 
Industrial designers have now available a prefinished material that will withstand roll- 
forming, blanking or deep drawing without damage to the coating. Each metal is degreased 
and given an appropriate chemical treatment to ensure an optimum bond between it and the 
roller-coated finish. 


Technical Details. 


M 


hy if 
ec ILC 


PLASTISO 

x VUIU 
PAINT 
1ACOUER 


FULL DETAILS ON REQUEST FROM 


Limited 


In association with LITHO-STRIP CORPORATION, CHICAGO. 


Brockhurst Works * Bescot LONDON REPRESENTATIVI 
Walsall * Staffs Hugh Gordon and Co., 85, Wynchgate, Southgate, N.14 
Telephone : Walsall 22570 Yelephone : Palmers Green 0231 and 3568 


Telegrams : Rolacota, Walsall Telegrams : Gordonello Norphone London 
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check rust 


Rust preventives: 
Most of the Croda range ar 

based on lanolin lled 

organic metal prote 
by the National Physic 

As manufacturers of lanolin 
Croda can offer rust preventives 
at nighly competitive prices 


Metacon rust remover: 
not only removes all rust from 

ferrous metals but also in the 

Same operation gives the metal 
a rust preventive coating 


Strippable coatings: Crocell: 

hot dip thermoplastic coating 
protects metal parts from 

corrosion and mechanical damage 


Rhinohide : 
tough plastic applied by spraying 
protects large parts 


Dewatering rust preventives: 
lanolin based dewatering oils 
remove all moisture from metal and 
leave an oily preventive film on 
the surface 
Magisol : 

special solvent blend removes 
grease and oil from metal surfaces 


Croda Ltd., ¢ 
Snaith, Goole, } 
and London, Ma 
Edinburgh, Dusse 
New York 
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In addition to the well known “standard” range of roll 
feeds for general press shop application, HUMPHRIS have 
now developed an additional range of feeds for high speed 
presses and heavy duty blanking presses. Many of these 
feeds will handle thick coiled strip. Combined feeder 
levellers for press mounting are also available for handling 
strip up to } in. thick 





‘padaamaate the spearhead of development in the pressed metal industry 





«3% Ze * 


Vi 
HUMPHRIS & SONS LTD - POOLE - DORSET 7°77 °477-9°2 4, 
Oereren: Terese tow TELEGRAMS - HUMPSONS UMMA Yl 
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EASIER DRAWING AND PRESSING... 








ia. ” Re 





Another reason why industry is changing over to 


RAGONITE 


ELECTRO-ZINC COATED SHEET STEEL 


eC. ECTCCO__CCnNr™"n4’0-—O) 
ae : : ; f = 
RAGONITE Is Sheet steel which ha 1S a dry, solid lubi in | 1] 
been givena coating of pure zinc on This ductilit f Dragonite t || | These are some of the 
i} are hic 
: ‘ industries in which 
both faces. It has a number of advan manufacturin ts because it mak 1} 
‘ : f 1} Dragonite is being used 
w na 1 longer press runs p¢ ble and length 1] sively: OF | 
: a 2 1] extensively : Office | 
eel. D ns ra I il 1 Equipment; Elevators; 

t Pan inatar ; f a | vie — 
operations, r instance f irta There are mar more nd reason | Agricultural Equipment: 
propertic Dra ure mail vy} vu sh i be using Dragonite Automobile Industry ; 
taine In the } le write fora || Domestic Appliances, 

- ; pe |} Radio Equipment, etc i} 

i i LY 7a | 

I ] ] 
t J nn 


K THE STEEL COMPANY OF WALES L! [MITED 
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ONE MACHINE 


.-. for ALL manual arc welding applications 


IDEALARC TIG 


TRADE MARK 


... for large or small jobs... for use with inert gas 
and stick electrode... AC and DC welding current. 


At last, here is a welder which gives complete controls can be used for welding stainless or 
aluminium. With just a flick of the switch, the 


versatility to maintenance-welding departments 
or to job shop operations. The “IDEALARC" same machine can do production welding on 


TIG, equipped with high-frequency and watergas__ either AC or DC. 


“& AC HIGH FREQUENCY FOR TUNGSTEN INERT GAS ye DC HIGH FREQUENCY FOR TUNGSTEN INERT GAS 
Ye AC FOR MANUAL ELECTRODES ye DC FOR MANUAL ELECTRODES 
Ye REMOTE CONTROL TO SAVE TIME oe DC FILTER FOR SUPERIOR AC HIGH FREQUENCY OPERATION 


For further details write to 





It turns out that the M1 was a mistake—well- 
meant but a mistake. Originally designed to 
facilitate the delivery of tea from Desoutter 

at Hendon to their other company Lang 
Pneumatic at Wolverhampton, it has proved 


too hard on the Managing Director’s feet. 


LANG i : — Don’t blame the Government. Don’t blame 
PNEUMATIC ‘ 4 anyone. We have put the whole thing 


right by acquiring a “urd Company, 


CARTER STEVENS (AUTOMATION) LTD 


4 at Coventry, half way between the two. 





Desoutter will make the Tools; Lang 


CARTER e = = ) will make the Valves and Cylinders etc. 


to operate the Tools; Carter Stevens will 


STEVENS z g . make sure that the whole thing works 


untouched by ’uman ’ands. 





can now all meet 


1 at Carter Stevens ! 














complete power tool installations by THE DESOUTTER GROUP 


SHEET METAL INDUSTRIES 
April 1961 





HABERSHON Before any slab of steel is selected for hot 


rolling into Habershon strip, it is subjected 
to ‘‘ wheel-abrating”’. This high-velocity bom- 
STEEL STRIP bardment not only cleans off rust and scale, 
but it clearly reveals any surface faults in the 
metal. 
GETS OFF TO The photograph clearly shows the effect of this 
preliminary process, by which Habershon’s 
ensure that their strip is right— right from the 


A CLEAN START Cseisstari. 


Habershon... 


means quality in quantity 


J J. HABERSHON & SONS LTD., ROTHERHAM. Tel: 2081 (6 lines) 


London: Enterprise Works, Angel Road, Edmonton, N.18. Tel: Edmonton 5081 
Birmingham: Daimler House, Paradise Street, 1. Tel: Midland 1966 
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ENGINEERING MARINE WELDING 
& NUCLEAR ENERGY EXHIBITION 


See these Plate and Sheet 
Metal Working Machines on 


STAND I5 ROW J 


GROUND FLOOR, GRAND HALL 


B.M.B. 

Swiss built Nibbling and Shearing Machines, Models NA 
600 cap. $”, NA. 1000 cap. 4”, NA. 1200/9 cap. %” with 
co-ordinated tables. 


BRUDERER 
Model STA. 20 18 Swiss built High Speed Precision Press 
cap. 18 tons. 

ELMEG 

Electro-magnetic Presses, Models 1aEW_, Vil 900, 

1X /1800, 11/3500 Blow Force from 22 Ibs.—34 tons 
GRABENER 

100 ton Knuckle Joint Embossing Press 

HENSEL 

Model EBU 50 SKU, 2-speed eccentric press, cap. 50 tons 
Model EBU 75 R, geared eccentric press, cap. 75 tons 
MULLER 

Model CE40Z Single column hydraulic drawing press 
PEDDINGHAUS 

Models 210/13 and 210/16 Universal Steel Workers for 
plates $” « 3” thick. 

Peddyshear small notching and cropping machine for 
2” plate and angles. 23” « 22” « 4”. 

PROMECAM 

Models RG25 and RGSO cap. 50 ton and 25 ton Up- 
stroking Hydraulic Press Brakes. 

RUSHWORTH 

Mechanical Press Brake Model R50/6 cap. 6 

STECO 

Pyramid plate bending roll 6’ 





( Vachinery Co Ltd 


172-178 VICTORIA ROAD ACTON LONDON W3 


pa 
Birmingham Showroom: 1075 Kingsbury Road, Birmingham 24 


Telephone: CASTLE BROMWICH 378! Telex: Elgatoo! London 


Sole Scottish Agents: 
Angus & Crichton (Sales) Ltd., 7 Midland Street, Glasgow C.!. Tel: City 4560 
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Universal Steel 
Workers and Single 
Purpose Machines 


Birmingham Showroom: 
1075 Kingsbury Road, 
Birmingham, 24 
Tel: Castle Bromwich 3781 


TELEX: 
21111 ELGATOOL LONDON 


Hydraulic & 
Mechanical Press Brakes 


Guillotine 
Shearing Machines 


Precision Punching Presses 


Lass The PRESS ¢ SHEAR 
Machinery Co Ltd 


172-178 VICTORIA ROAD +: ACTON - LONDON W3 


Pelephoné ACOrn 6515/7 Telegrams: PRESACT LONDON TELEX 








A ine im Ie a BME Oe ne SAE LT RRR TIE Sy 





Metal 





Nibbling, Shearing and 
Circle Cutting Machines 





Universal Folding Machines 





SEE US AT OLYMPIA 


STAND 15, ROW J 
(GROUND FLOOR, GRAND HALL) 
ENGINEERING, MARINE,{WELDING & 
NUCLEAR ENERGY EXHIBITION 


APRIL 20 — MAY 4 











Sole [Scottish Agents 
PQ Angus & Crichton (Sales) Led., 
‘Machinery © Ltd 7 Sedtend Street, Glasgow, e i. 
172-178 VICTORIA ROAD « ACTON «- LONDON W3 Tel: City 4560 


LCOea 6313 : elegrams: PRESACT LONDON TELE 











see] PEDDINGHAUS For uNIVERSAL 
& SINGLE PURPOSE STEELWORKERS 








Universal Steet Workers 
Single Purpose Punching Machines 
Combined Profiles & Plate, Shearing Machines for either angles, tees, 
channels or RSjs. 
Single Purpose Flat Section Shearing Machines 
All the above types are available in five sizes. Inspect these 
machines at our showrooms. We offer a complete tooling service. 
SEE US ON STAND 15, ROW J, (GROUND FLOOR, GRAND HALL) 
ENGINEERING, MARINE, WELDING & NUCLEAR ENERGY EXHIBITION 


Exclusive distributors in the United Kingdom Birmingham nents 
1075 Kingsbury Road, Birmingham 24 


NN a ) 
\ a le id 11 BANS & SHEAR Telephone: Castle Bromwich 3781 
O Telex: 21111 El i, London 
( Vachinery «< O Ltd ere gatoo do 
Sole Scottish Agents: 


oe oa ONDON 
ACT [ W3 Angus & Crichton (Sales) Ltd 
7 Midland Street, Glasgow, C.1 
Tel: City 4560 


178 VICTORIA ROAD 
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¥ 


4 y 


whichever way you look at it... 


vay with fitting keys and cutting keyways—this 
laborious method need trouble you no more. With 
Taper-Lock Bushes you can fit—in less than a minute 


pulleys, couplings, sprockets, and get a vice-like grip 
I I zg griy 


on all shafts within 5 thous. of the nominal diameter 


Taper ® Loek All Taper-Lock Bushes are interchangeable, and a bore 


range trom - to 44° means that wheels can be moved to 


Bushes shafts of other diameters simply by changing the bush 


This is a time and cost saving device you just cannot 


neglect. Ask your nearest Fenner branch to 


save you incnibinsenheae aang dapmebitaa 
money J. H. FENNER & CO. LTD 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 


WE CARRY TAPER-LOCK STOCKS FOR YOU IN 
BELFAST - BIRMINGHAM - BRADFORD - BRISTOL 
BURNLEY - CARDIFF - GLASGOW - HULL - LEEDS 
LEICESTER - LIVERPOOL - LONDON - LUTON 
MANCHESTER - MIDDLESBROUGH - NEWCASTLE 
NOTTINGHAM - SHEFFIELD - STOKF 


FACTORIES OVERSEAS IN AUSTRALIA, INDIA AND 
SOUTH AFRICA 


PULLEYS - COUPLINGS - SPROCKETS - WELD-ON HUBS—ALL WITH THE BENEFITS OF TAPER-LOCK 
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ROF ERT ; 


Two-High Reversing Hot Mill fitted with 
modern handling and coiling equipment 
for aluminium sheet and strip. 


Installed by Robertsons at the works of 
the Aluminium Corporation, Dolgarrog. 


W. H. A. ROBERTSON & CO. LTD. 
BEDFORD + ENGLAND 


LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS 
AND HALLDEN FLYING SHEARS 
WT. 347R 
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phone » 


CHERTSEY Sireerenacet: 


Guillotine re-shearing 

Coil slitting up to 48” wide 5 tons weight 
21 01 Continuously galvanised coil and sheets 

Zinc coated sheets 


Sheets produced from coil stock in sizes required 


for the Miscellaneous stock sheets. 
‘complete 
stockist | ALUMINIUM 


service in Aluminium alloy products 


Coil strip and sheet 
Rounds, squares and hexagons 
Sigal and Extrusions and special sections 
Blanks cut to special requirements. 


to all | : BONDED TO STEEL SHEET 


Stocked in 10 colours. Supplied in standard size 
branches sheets or guillotined to sizes required. Supplied 


R of the at mill prices. Write for free colour chart. 


industry’ 


METALS LIMITED 


Hanworth Lane, Chertsey, Surrey 


£2, 





Telegrams: Gradesmet, Chertsey 


Prompt deliveries by road: 
throughout the Country 
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Press 


DOWN-TIME 
CUT from days 


to minutes... 


with this 
INTERCHANGEABLE 
DRIVE 


TORC-PAC 


AIR CLUTCH /NCLINABLES 


These new look inclinables have been designed aroun 
revolutionary TORC-PAC sealed-in-oil drive unit 

never requires adjustment. Clutch and brake maintenar 

is eliminated by the permanently adjusted sintered bronze 
friction plates. TORC-PAC drives are completely inter- 
changeable and replacement service units which are avail- 
able from stock can be fitted in less than an hour 


DRIVE UNIT GUARANTEED FOR 18 MONTHS 


MOTOR, STEEL FLYWHEEL AND 
TORC-PAC DRIVE ENTIRELY 
WITHIN PRESS FRAMI 


LDED STEEL FRAMES ¢ 


BIG VARIETY OF SIZES 
MINIMUM FLOOR SPACI 
ilo SKWE LL suit y VECKERS 
MACHINE TOOL LTO WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 


ALSO AT BIRMINGHAM -—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW-—TEL: MERRYLEE 2822 





PRESS .... FOR LESS 
3 TONS—FOR ONLY £150 


"ti 


Hydraulic 
resses 


A Bench Press that weighs only 2} cwts. it an appeal far in excess of that for which 
and gives you a 3 Ton downstroke it was originally designed. Any enquiry 
pressure at 3%” per second pressing time, as to its adaptability for your particular 
certainly meets many everyday indus- needs will be promptly met, and the all- 
trial requirements. The fact that it can in ex works price of only £150 makes 
be used in series, as shown here, gives this an extremely attractive proposition 


PILOT WORKS LTD 


Manchester Road, Bolton. Tel: Bolton 23231. London Office: 3 Southampton Place, W.C.1. Tel: CHAncery 5130 
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ALSO Al GIRMIAGHAM—TEL: SPRINGFIELD 1154/5 * SIUUAPURIT—TEL: SIUULAPURT O46) * GLAGUUW TEL. MIEMMTLES 4044 


sable P R T T one 
i (10 LINES) 


COMPANY 


PLASTIC COATED STEEL SHEETS 


ACCREDITED STOCKHOLDERS FOR 
JOHN SUMMERS & SONS LTD. 


CANARY WHITE 


BLUE : 3 BLACK 


LAGOON GREY 
CREAM CHERRY RED 


LIGHT GREY LIGHT GREEN 


THE ONLY STOCKS HELD IN 


LONDON 


Supplied at MILL PRICES 
IN STANDARD SIZE SHEETS or SHEARED To your SIZES 











~ (BRIGHTSIDE 


‘ae 295, Ay - Pa 


—- 


a 

HOT AND COLD ROLLING MILLS 

ROLLS FOR HOT AND COLD ROLLING 

erection photograph of a 104 in. dia. ‘ROLL LATHES 

. ee ae ee HOT AND COLD SHEARS 


G.P.O. BOX 118 


_ Ber. 
é 
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STEEL ex 
: STOCKwe t's 


MILD STEEL ROUNDS, SQUARES, 
FLATS, R.S. CHANNELS, JOISTS, 
’ ANGLES AND TEES EQUAL AND 
GALVATITE * UNEQUAL, HOOPS, CONVEX, 
BRIGHT ROUNDS FREE CUTTING 
AND SHAFTING, 1000 TONS PLATES 
PLAIN AND FLOOR. 





and 


BLACK SHEETS in ; 

HOT ROLLED STRIP MILL QUALITY. J /} 

PRIMES AND MISCELLANEOUS. la 1, ash 
COLD REDUCED STRIP MILL QUALITY. VM) 

PRIMES AND MISCELLANEOUS. 


C.R.C.A.P.F. QUALITY 
GALVANIZED CORRUGATED SHEETS. 








Asymmetrical 


Released from the meticulous balance we 
see in newspaper crosswords, the compiler 
deliberately goes ‘off-beat’, reminding us 
of those simple toys held together by 


bent-over tongues. 
And, talking of sheet metal, our object in 


printing this kind of thing is merely to 


remind you .. . but is it necessary to say 


more? You know what we make! 


Midland 2700 
Fleet St. 3010 
Sheffield 22155 


BROAD STREET CHAMBERS, BIRMINGHAM, | 
8 GOUGH SQUARE, FLEET ST., LONDON, E.C.4 


RUTLAND ROAD, SHEFFIELD, 3 


267 ROYAL EXCHANGE, MANCHESTER, 2 Deansgate 748! 


LANCASHIRE AND CORBY 
STEEL MANUFACTURING CO., LTD 
CORBY 


known by many as — 





‘Lancs & Corby. 


CLUES ACROSS 
; Feast for the middle-aged (6) 
Ho 
> oe W to fix copper nail Or argument (6 
Ot the but a Red Sea (4) ™ 
= sneering a fight in the ring (5) 
. — getting more difficult? (4, 9) 
i ne of the things to give one a bite (7 
~- teaset is a bit of Property (6) so 
Such manufacture is bound t 
weight (5, 8) Oe 
20 Praise 
2 topping church ~ 
te uUrCch structure (6 
—_ drink to gvench a strong m : 
thirst (6) lies 
25 M: >I 
aybe common, but it isnt all th 
common (5) sel 
4 Cr keting wrinkle (6) 
He helps to id 
| > identif 
material (12) pn eee ot vies 
31 Standstil 
tanc til arrangemen 
. a ent for seamer 
~ Pressing, Out not by machine 6) ” 
b t : 
=f ey get orders for 00ds (6) | 
Requirement in Eden (4) 


CLUES DOWN 
: Shaped with the teeth (4) 
oe t 
- roduces picture for printer (10 
int 0) 
. A section of a steel knife (3) 
Combine an ad with 28: ir f | 
greeting (6) i i 
; Vive the editor fish (5) 
Hal omil 
- = f the hom "es aren't true (4) 
VO ball for Scotland (2) 
8 Tract ' 
racts done sho | 
‘— 2wed up differences (10) 
. ats really great! (4) 
Marian takes the song to he 
12 Cail of the sea(4) Big 
13 Sibil makes them hiss (4) 
17 Always fully Mapped (5 
ar 4 (5) 
18 Harry and mother have 
ret ‘ a game on 
19 The artillery left the ravine (4 
: ravin { 
2! 24 in the Plural (5) 
23 Wranglers do 
24 This 27 
S 27 is 1 a lot when ore 
26 Natural! oo Te 
6 erally they are on ahead 4 
27 Way to make me sah 
28 Country | got 
30 Rubbish! It's 


Ourse (5) 


¢y—or words (4 
» Before (4) 


9 




















Sample of work produced Photograp 


kind permission of Messrs. Venduct | 


Leicester 


W40 8 ft 14g. Bending 


Broke in use 


FOR VARIED FOLDING 


WITHOUT HEAVY DIE COSTS 
USE THE 


CHICAGO 
hs by BENDING BRAKE 


with BOX and PAN fingers. 
Tight bends and straight edges are assured by the construction 
of the machines 
Divided fingers for box and pan work enable a variety of other 
work to be done, including radius bends, trunking and bend and 
press folding 
Supplied for hand operation or with a power drive which greatly 
increases the output of the machine 
Made for maximum capacity of 14g. in 4 ft., 6 ft. and 8 ft. lengths 
Other models are 2 ft. & 3 ft 16g. and 6 ft. & 8ft Lin. 


Send for illustrated circular. 


OLIVE, 


MACHINERY CO:LT7D 


196 DEANSGATE MANCHESTER 3 


TELEPHONE BLACKFRIARS 2950 TELEGRAMS UNRIVALLED MANCHESTER 
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in the time you need it! 


Airscrew can provide the right fan, at the right 
Axial Flow and Centrifugal range. He 
hensive selection of Axials(ranging from 12” to 27”) and Centrifugals (in 
curve and paddle blade fans) 


rew Technical Service can } 


time, from their Standard 
ld ready for quick assembly isa 


all types of forward curve, backward 
From among this range, the Airs 

select the right fan for the job in hand. It can also be of great assistar 

you need a fan of special design. So, consult Airscrew first ! You 

n Airscrew fan being guarant 


inteed to give its rated duty 


Ee FANS 


ALTrSCreEew 


An Airscrew specification means what it says 


THE AIRSCREW COMPANY & JICWOOD LTD Manufacturers of all types of Axial Flow, Centrifugal, 
WEY BRIDGE-SURREY- TEL: WEYBRIDGE 2242/7 Aircraft and Cooling Tower Fans ee ee 
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20° WIDE PULL THROUGH SLITTING LINE 
for slitting strips up to 14 gauge thick and 
at speeds up to 700 ft. per min. 


7-4 OS OS 6 2) O_-3-2'4 
p53 <0) 29 9 Ow (fe: 
b\) ©- Lop - 88.8 >) 534 


ROLLING MILLS AND 
{UXILIARY EQUIPMENT p> e IVE XI xX }>=> p B 
for the Strip, Rod and Tube Trades. 


TA #0 WHITEHALL ROAD «+ TIPTON * STAFFS ° Tipton 2617/8/9 
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in the time you need it! 


r Standard 


compre- 


Airscrew can provide the right fan, at the right time, from thei 
Axial Flow and Centrifugal range. Held ready for quick assembly isa 
hensive selection of Axials(ranging from 12” to 27”) and Centrifugals (including 
backward ¢ 
the Airscrew Technical 
It can also be of great assistan 


urve and paddle blade fans 
Service can ip you to 
e when 


pend on 


all types of forward curve, 
From among this range 
select the right fan for the job in hand 


you need a fan of spe ilt Airscrew first ! You car 


ial design. So, consul 
j ve its rated duty 


in Airscrew fan being guaranteed 


| EE 7s) 
AITSCrew 


An Airscrew specification means what it says 


COMPANY & JICWOOD LTI 
TEI WEY BRIDGE 2242/7 


wes 3 


TD 7 Manufacturers of all types of Axial Flow, Centrifugal, 


THE AIRSCREW 


WEYBRIDGE-SURREY Aircraft and Cooling Tower Fans 
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Equipment 





20° WIDE PULL THROUGH SLITTING LINE 
for slitting strips up to 14 gauge thick and 
at speeds up to 700 ft. per min. 


see 


for the Strip, Rod and Tube Trades 


TA 40 WHITEHALL ROAD * TIPTON + STAFFS * Tipton 2617/8/9 
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“British 
Industry 


f 


specifies 


A FREE LIGHTING SERVICE 


Our expert lighting engineers based in all principal cities of the 
U.K., will without obligation, advise on any lighting problem 


large or small and prepare lighting plans for ir approva 
Write for Industrial Lighting Catalog 


PLANNED, EFFICIENT LIGHTING saves money all along the line 


FALK. STADELMANN 8&8 CO LTO 


91 FARRINGDON ROAD, LONDON, E.C.1. HOLborn 7654. London Showrooms: 20/22 MOUNT STREET, PARK LANE, W.1. Mayfair 5671/2 
4{Pi2 
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Every Press Shop deserves the Best in 


COIL HANDLING Equipment 


British built to original U.S. Tool Co. design 


PRECISION 

SLIDE FEED 

Operated by press drive 
shaft. Easy change of ‘ 
feed length without 
connecting rod 
adjustment. Two sizes 

for material up to 


6° or 9° wide by $" thick. oe overhead crane. Power driven 
PLAIN STOCK take-out rolls synchronized with 


STRAIGHTENER coil rest rollers. 


For use with 


MULTI-ROLL 

ECONOMY CRADLE 

Fasy and rapid loading of coils 
up to 9° wide, either by hand or 


feecs 


POWER STRAIGHTENER 
T s adjustable 
Loop 
T wo 
naximum 


and 10 


AUTOMATIC 

STOCK REEL 

Easily loaded. Loop control 

Equally suitable for feeding or rewinding 
scrap. Horizontal and plain models available 


For further particulars write or telephone TODAY 


RO C KW 3 LL WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 


| MACHINE TOOL LTD 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW —TEL: MERRYLEE 2822 


PRI7 
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¥) (Rroduc ed by Sentdzimnar Mal 


MOON STAR 


Cold Rolled 


——€§ a baie 


Nisshin Steel Works, Ltd. 


Head Office 3.4-chome Haotchobori, Chuo-ku Tokyo, Japon 
CABLE ADDRESS NSWORKS TOKYO 
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The Automatic Feed Line 
illustrated is linked to a 
BRITISH CLEARING 
Blanking Press 


Equipment includes 
to 108" wide and up 


The British Built McKay 
complete 
to a maximum weight of 30 tons 
MACHINE McKay Feed Lines are designed to feed material accurately 
and at high speed either into a Guillotine or Blanking Press 
VICKERS Depending on exact requirements, various ty 
such as parallel expanding types, cone types and chuck types, 
can be provided. High pressure spray pumps for washing and 


nes for coils from 24 





ypes of coil holders, 


BUILT BY 
cleaning coil material can be vs 90. te if required 


Sole Agee in U.K. 
' for further particulars write or telephone TODAY 


‘RO Cc KW E L L WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 


MACHINE TOOL L_To 
ALSO AT BIRMINGHAM —TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW-—TEL: MERRYLEE 2822 
MK3 


SHEET METAL INDUSTRIES 
April 1961 


33 





Whether you solder to . 
a) keep things Se 


-«-A COMPLETELY MODERN 
PORCELAIN ENAMEL FRIT 








Universal acceptance of this vastly 
5 improved water-quenched granu- 
‘b) keep things OUT en lar frit has readily estabiished a 
‘ name for TITE-WITE throughout the 
‘ industry. 


Rigid QUALITY CONTROL exer- 
cised in the processing of this white 
frit guarantees uniformity. Engi- 
neers endorse the technical excel- 
lence, workability, and beauty of 
Tite-Wite finishes for all purposes. 

















Let us show you how Tite-Wite can 
answer your problems. Contact us 


today. 
success 


is a 
FLUXITE 


You can’t go wrong with 


FLUXITE. Every engin- 
eer and mechanic con- 
fronted with a soldering 
job knows FLUXITE is 
the flux that never lets 
him down, FLUXITE’S 


great popularity is proof 


positive of its qualities ‘Se ie ‘ THE oy “pee M c Leo. 


FLUXITE LTD E PITTSBURGH 30, PA., U.S.A. 


BERMONDSEY STREET * LONDON S.E.1 ° HOP 2632 ~ WEST COAST: 4747 E. 49th St., Los Angeles California 
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*“GODINS "" Formed Sections 
are produced in 

STEEL - COATED STEEL - STAINLESS STEEL 
ALUMINIUM ALLOY - BRASS, etc. 

and further processed for various articles to your own 

specifications. 

Sections formed from strip up to 16” wide x 8 s.w.g, 

to 30 s.w.g. thick, either in straight lengths or 
fabricated to buyers’ requirements, _ sill 





"THE ROLLERS OF STEEL SECTIONS LTD.. NEWPORT. MON. 


TELEPHONE -NEWPORT 65401 (PBX) TELEGRAMS - GODINS,NEWPORT MON 





HORDERN, MASON & EDWARDS LTD. BIRMINGHAM 24, ENGLAND 
T h ASHf 1 167 TCH RMINGHAM 


ELEPHONE TELEGRAMS: A EMMEE BIRI 
LONDON OFFICE: 4 VERNON PLACE THAMPTON ROW, W.C EL: HOL 2 
MANCHESTER f — 2ST iN STREET EANSGAITE. 3 TEL BLAckfriars 5860 
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A Ul Tra des see 





4 f YOu Use 


HARDENE 
TEMPER 
STEEL ST 


DE 
ED 
iP 


Use 
eee /p/\ ; /\ 
AN all od / | 4 Dinu, STRIP 


e HARDNESS Any temper can be supplied according 
to yo 


ur wishes 
e EDGES Sheared square or dressed round. 


e FINISHES Black, Bright, Blued or Bronzed 
Also Electro Galvanized. 


Any quantity manufactured specially down to 1 cwt. 


The EFFINGHAM STEEL WORKS LTD 
WASHFORD ROAD - SHEFFIELD 
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Industry demands... Stainless 
Steel 


0. iis Geb cm ane aap a os ae aes ee ee a 


x 
“7 = | 
| 
| 
| 












f | 
t 


S ainless o Steel 


a 
in all forms and finishes 
SHEET - STRIP - BAR - WIRE 


SECTIONS - TUBE - FASTENINGS 


PADLEY & VENABLES LTD. 


SUPREX WORKS - MIDDLEMORE LANE WEST - ALDRIDGE Nr WALSALL Phone: ALDRIDGE 52831 





38 SHEET METAL INDUSTRIES 
April 1961 








COILS up to 15 tons 





Pe ae 


SHEETS upto72 xi 


Engineering, Marine & Welding 
Exhibition, Olympia, STAND 4A 
Ground Floor, Grand Hall. 


THE BRONX ENGINEERING CO. LTD., LYE, WORCESTERSHIRE, ENGLAND 


Telegran BRONX 
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BRONX Slitting and Cut-to-Length Lines can be built 
up from standard units or designed specially to meet 
your requirements. 

This robust equipment provides efficiency and accuracy 
with the minimum capital expenditure 

Illustrated is a Cut-to-Length Line designed to deal with 
10-ton Coils in all qualities of steel up to 72” x 10 gauge 
The Leveller will handle steel down to 26 gauge. 


We have the experience for you to use! 


- 


4 





600 Invite you to see 


this selection of 


PLATE METALWORKING 
MAGHINERY 


. on our Stand 


N°1 Row G 
GRAND HALL 


at the 
ENGINEERING, MARINE 
WELDING & NUCLEAR 
EXHIBITION 


OLYMPIA 


20th APRIL —4th MAY, 196! 























Our Range includes: 
GUILLOTINE SHEARING MACHINES - FOLDING 








MACHINES - PRESS BRAKES - BENDING ROLLS 
POWER PRESSES - SCRAP SHEARING MACHINES 
PUNCHING AND SHEARING MACHINES, ETC. 























SONS AND COMPANY LIMITED 


SUNBEAM ROAD, N.W.10. STANNINGLEY, NR. LEEDS. 
Telephone : Elgar 7222 Telephone : Pudsey 2241 
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AT THEY , ABOUT 


at FRIGIDAIRE 


a pays to consult the 
Spire Fastening Specialists 
at the design stage 
of a new product.... 


— Wwe do / 


When demand is heavy, 
every effort must be made to speed up 


production and Spure Speed 


Fasteners will enable you to cut 


down vour assembly time 


The Spire Re preset ntative 1s a fastening 


specialist and a talk with him in the 


early days of a design will 


subsequently ensure maximum output 


and, at the same time, substantially 
reduce your production costs. J 
ondon, 8.W.1 


land Row, St. James's, L 


SIMMONDS AEROCESSORIES LTD] z 
A MEMBER OF THE FIRTH CLEVELAND GROUP fo 


cuc 638 
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° 1, * ty =* 36 Pressure regulating 
roller leveller, with four banks of 
back-up rolls for levelling aluminium 
foi 


3; 2 35 x 60° Pressure regulating Se 
roller teveller with pinch rolis 





x1} «54 Pressure regulating 


‘ 4 


er leveller 










2}° x 2)” x 102 
Processor leveller 








Three heavy piate levellers 
capable ofjlevelling plate 12ft wde --———————— 
by 2 inches thick being built at 

the company's works 


44° x 44° x 84 
backed up roller leveller 























FOR ROUGH, PROCESS 
OR PRECISION 


FLATTENING 


5 ELT Pe a TH, ee ae 


= 





? 


A heavy plate leveller in action at a 


shipyard handling plate up to 12 wide 
and 2° thick 


CALL IN 


HEAD WRIGHTSON 


With over 20 years experience in this field 

Head Wrightson supply roller levellers fo meet the special 
needs of their customers in all parts of the world 

Designs are available for backed up levellers 

of the 7, 11 or 17 roll type capable of handling 

sheet, strip and plate ranging from aluminium 


foil up to 2” thick steel plate 


Roller Leveller designs to suit new and 
unusual applications are prepared with the 
collaboration of the Head Wrightson Research 


and Development Division 


Write for our brochure describing in detail the 


many types of machines manufactured 





24° x 25° x 54° Pressure regulating 


roller leveller 


THE HEAD WRIGHTSON MACHINE CO. LTD. 
COMMERCIAL STREET, MIDDLESBROUGH 


LONDON - JOHANNESBURG. SYDNEY - CALCUTTA 


Psoe 


aie . . 
— Ee ee 





’ ; 











This special Steel to Analysis containing as the name implies, well balanced 
proportions of Tungsten, Chrome and Vanadium, and other Alloys has 
now been incorporated in the manufacture of Guillotine Shear Blades 


These Blades have been tried and found very satisfactory 
by several of the largest manufacturers of Silicon Alloy 
Steel Armature Sheets, Thin Stainless Sheets, Motor Car 
Body Sheets and ‘‘Alphasi!’’ Quality Core Piate and 
similar Steel Sheets, and although the cost of the Blades, 
owing to the special analysis, is higher in the first 
instance, nevertheless owing to the sterling perform- 
ance of the Blades and long life between regrinds, 
they have been found to be a most economical 
proposition. 
WATSON, SAVILLE & co. LTD T.C.V. is also particularly adapted for Press Tool Works, 
Punches and Dies, etc. where non-abrasive character 


BRUCE STEEL WORKS SHEFFIELD 3 and long life is particularly essential. 


Phone: SHEFFIELD 20266-7 (P.B.Ex.) Grams: SAVICO, SHEFFIELD 3 


Sole manufacturers of T.C.V. 
Steel and Makers of Alloy Steel 
and Blades for 50 years 





_MA 
CTORIES 





ea SINCE 1807 a 


7 
f - 


FULLER HORSEY 


SONS & CASSELL 
10. LLOYDS AVENUE: LONDON -E.C.3. Phone ROYAL 4861 


Ratnpone 
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PRODUCTION 


\.R.O. Spot Welding Guns for top speed, top quality, top profit 
readily installed and adaptable for design changes. Automatic, safe, fast and easy in operation. 
An unequalled choice of hand-, air- and 


and tps for all applications. It will 


pay you to get full details about A.R.( he spot-on choice for spot-on production 


SPOT WELDING ity SPECIALISTS,» 


MACHINERY LTO 190 CASTLENAU LONDON SWI3 f Riverside 5434 





WAAL - 











oo 
a> 
“fo 
So] 
ao 
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a 
, 
os 
= 
= 
a 
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= 
—_s 
: 
= 
Lenadhenl 





lanredel 


quality 


welding 


-at low 


cost 





Equipment designed for fast, 
low-cost work on the widest range 
of materials the sensational 
Saffire for example 

From the full range of Saffire 
equipment there's sure to be a 
Saffire which can help cut 

your production.costs; ask any 

of our 38 pranch offices for 


experienced and expert advice 


THE BRITISH OXYGEN 
COMPANY LIMITED 


Oo 
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A MODERN MACHINE OF OUTSTANDING VALUE 


KEETON SONS & CO, LTD., KEETONA WORKS, GREENLAND ROAD, SHEFFIELD 9. TELEPHONE : SHEFFIELD 42961-2-3-4 


7 


A MEMBER OF THE FIRTH CLEVELAND GROUP 


CRC 10mMA 





The seven pillars of _ 


TOTAL SERVICE 


AEROGRAPH 
DEVILBISS 


finishes the world’s products 


THE AEROGRAPH-DEVILBISS COMPANY LTD., 47 Holborn Viaduct, London, E.C.1. Tel: CITy 4361 


3444 
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irst again 


Britain’s first tandem cold strip mill to be 
mercury-arc converters was electrically e 
commissioned by “ENGLISH ELECTRIC 


Cold Mill of Steel, Peech and Tozer Ltd., 


The main drives, screwdowns, coilers 

by mercury-arc converters. Also in th 

the first time in Britain—static switchin 
incorporated in the control scheme of a roll 


techniques reduce the number of moving par 


This recent example of 
advanced engineering is backed 
by the Company's world-wide 
experience of more than half 

a century in the electrification 


of rolling mills 


METAL INDUSTRIES DIVISION, STAFFORD 


The English Electric Company Limited, English Electric House, Strand, London 
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for all purposes up to 21’ wide 





IN ALL THICKNESSES 





ae THE 
TEHE/ D IRON & STEEL CO LTD 
evar - MONMOUTHSHIRE 





ALLOY STEELMAKERS 


4 


Half a century of continuous 
research and unceasing effort to 
keep abreast of the ever more 
exacting demands of the Roll user 
enable Firth Brown to produce 
Forged Steel Rolls of outstanding 
quality. By their success in the wide 
field of rolling ferrous, non-ferrous 
and precious metals, plastics etc., 
Firth Brown are able to place the 
latest technical advice at the 
disposal of Rolling Mill 


manufacturers and operators alike 


FORGEMASTERS 
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HEAVY ENGINEERS 


Le 


{ 


aoe Faltoeee’ 


Ea 
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Meeting your needs inSTEEL SHEET » TINPLATE - BLACKPLATE 


Large stocks of John Summers hot 
rolled and continuous mill cold reduced steel, 
in all qualities. FULL FINISH/E.D.D. and 


guaranteed vitreous enamelling grades 


ON AIR MINISTRY LIST 
OF APPROVED SUPPLIERS AND 
AIR NAVIGATION REGULATIONS 


Stock material re-sheared to 8ft. long 
by }” thick, and thinnet 
Circles are supplied up to 40 in. dia. by 14G 
and thinner. Write for our useful 
brochure : ‘King’s Vade-Mecum’ 1959 
edition, a complete gauge table and 
synopsis of materials supplied. 
& , ,' ‘ _ Contact our Head Office at :— 


Decoil-ievei and shear line 
PARK STREET - BULL RING - BIRMINGHAM, 5 


WILLIAM KING LTD phone MiDiand 4044 (4 lines 


or SANDWELL WORKS - WALSALL STREET - WEST BROMWICH 
: ‘phone WEST BROMWICH 2401 (2 lines) 
ie hy PO, Svea LONDON OFFICE : 39 Victoria Street, $.W.1. "phone ABBey 6873 


(Formerly Edmune 





ACID RECOVERY OR DISPOSAL 


THE COMPLETE SOLUTION 


SULPHURIC ACID 0n high speed strip lines the new Kestner Recovery Plant offers maxi 


mum economy—freedom from fumes and low maintenance—low capital cost 


HYDROCHLORIC ACID 0n batch or continuous processes—a new process developed 


and used on the Continent—ne by-product—good economy——no fumes 


SULPHURIC ACID 0n batch processes with limited output the well proven Kestner-Fakler 


process still offers the least expensive answer 


SULPHURIC ACID 0n non-ferrous plants the standard Kestner Recovery Unit regen 
erates acid and recovers copper—no discharge of effluent—low maintenance 


and running costs—easily marketable by-product of electrolytic copper 


MIXED ACIDS Where acid recovery cannot be applied Kestner offer a complete range of 


neutralising plant employing various standard units 


Vay we give you further information? 


KESTNER EVAPORATOR & ENGINEERING CO. LTD. Yr 
$5 GROSVENOR GARDENS, LONDON, S.W.! hestner 


THE CHEMICAL ENGINEERS 
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(HOLDEN & HUNT > 
WELDERS 


a 








ah, 
Bi TANG E 
WELDERS 


A 50 kVA Air Oper 
ated Spot Weldimg 
Machine with single 
spot and stitch weld 
ing operations. Four 
models are available 
from 25 to 100 kVA 
with choice of arm 
reach, time control 
and cylinder size 


H & H Productions 
include Spot Wel- 
ders, operated by 
Foot, Motor or Air 
Auto Wire Butt 
Weiders, Flash Butt 
Welders, Rivet 
Heaters, Projection 
Welders and Chain 
Making Plants. Es- 
sentially modern 
machines, designed 
for stability and 
simplicity in use, 
avoiding unnecessary 
complications. 


No. 2—8kVA Auto 
Wire Butt Welding 
Machine with foor 
clamping control 
Hand and Air Clamp- 
ing control available 
Machines suitable tor 
butt welding M.S 
Copper, Brass, Alum 
intum, etc 


¥ 
HOLDEN & HUNT LIMITED 


P.O. BOX No. 17, SOX'S LANE WORKS, 
OLD HILL, STAFFS. 


Telephone : Birmingham BLA 1196-7 Cradley Heath 66871 /2 
% Grems : “ Universal,’’ Cradiey Heath 


M-W. 705 
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BENCH PRESSES 


Fn * 








Specifications 


CAPACITY 6 TON 3 TON 2 TON 
Overall 

Dimensions: 35°HxIS°Wx25" 28°H=!2°Wx24" 22°Hx!0°Wx2i" 
Fixed stroke: 14”, );" or '.” i” or %* s” or &" 
Ram adjustment ° “%* 
Open tool height y 6” 4%" 
Throat 3%” 2h” 


Bed size 12°Wx8*," Wb" T°Wxu55" 


Optional extras: Single stroking clutch mechanism. Floor stands 
Crankshaft extension for auto-feed drive 


Odd 433 


We will gladly advise you upon the 
suitability of Worcester Presses for 
your job upon receipt of full parti- 
culars with, if possible, samples 

of the work to be done. 


Send for free illustrated price list 


JONES & ATTWOOD LTD. 


Dept. W.3 


STOURBRIDGE WORCESTERSHIRE 


Telegrams: HEAT, Stourbridge Telephones: Stourbridge 5106-7-8 
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AUTOMATIC GUARDS 


FOR LARGE 
POWER PRESSES 


% Designed in accordance with 
Home Office requirements. 


Robust, straightforward design. 
Smooth, positive action. 


Ample Adjustment. 


The illustration shows an Automatic Rising Screen Guard fitted 
to a large double-sided press producing car chassis members. 





wesnisesiamesse | GALANT [Inspection Ano (4onrrat [L70 


send a technical repre- 


sentative on request: SECURITY WORKS, KINGS NORTON FACTORY CENTRE, 
BIRMINGHAM 30 Telephone : Kings Norton 3307 











ANEW BLIND RIVET 


aD css WHICH IS WATERTIGHT 


Incorporating all the existing advantages of the 


" Rivet Write us now for more detailed 


well-known “‘Pop"’ Rivet, the ‘* Imex 
information. 


offers tremendous new advantages in assemblies 
where a gas- or water-tight joint is essential 

The *imex "’ Rivet is now available ina limited range 
of sizes, including 4 in., ~ and in. dia. le can be 
supplied on two alternative mandrels, which only 
break after the rivet is fully set. The short break 
mandrel fractures immediately under the head, which 
is thus retained within che set rivet. The long break 
mandrel fractures outside the rivet and its protruding 
part can be subsequently trimmed to give an entirely 
flush finish and a solid steel core to the rivet. 


+f 

iy 

WL ue C 
The trade mark "IMEX" is registered in respect of rivets ir 
the United Kingdom and many other countries in the name of 
the Geo. Tucker Eyelet Co. Ltd 


GEO. TUCKER EYELET Co. Ltd 
Walsall Road BIRMINGHAM 22 
Telephone: BiRchfields 4811 Telegrams: EYELETS B'HAM 
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SWISSTOOL UNIVERSAL NOTCHING MACHINE -KU 30 


Power operated. Double-ended tool 
Notching capacity 30 tons. head permits two operations without 
Notches up to 774" long in 752 changing tools. Tools can be quickly 
soft metal, 5%” in 4" or 2.4 changed. Ram located below table 
in 4" 32 ton tensile steel providing clear view of work Single 
ycle. Adjustable Stops 


with linear and angular scales. 


Ram strokes 110 per min. or continuous ¢ 


Write for the illustrated brochure SM 23! to Sole U.K. Distributors 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 


Te WESTERN 8077 (© tines) Teer 23002 ACCURATOOL LONDON TELEX 














m sheet metal structures 


spinnings and pressings 


Long experience of aircraft and precision engineering 
generally, the right facilities and the service of craftsmen, 
enable 'us to produce work of unequalled quality— we 
specialise in precision-built prototype and experimental 
work as well as quantity production of iarge or smail 
structures and components, including operating gear and 
associated mechanical equipment. 


We are also makers of jigs and fixtures, press and die casting 
tools, plastic moulds, assembly and drill fixtures, etc.—in fact 
we can provide you with a! very complete engineering service. 





Subsidiary Companies 
Cornercroft (Plastics) Limited. 
The Metal Spinning Co. Limited. 


James Beresford & Son Limited. 


Ace Works, Coventry. Telephone: Coventry 23391. 
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AUTOMATIG GUARDS 


FOR LARGE 
POWER PRESSES 


% Designed in accordance with 
Home Office requirements. 


Robust, straightforward design. 


Smooth, positive action. 
Ampie Adjustment. 


The illustration shows an Automatic Rising Screen Guard fitted 
to a large double-sided press producing car chassis members. 
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send a technical repre- 
sentative on request: SECURITY WORKS, KINGS NORTON FACTORY CENTRE, 
BIRMINGHAM 30 Telephone : Kings Norton 3307 











ANEW BLIND RIVET 


, WHICH IS WATERTIGHT 


Incorporating all the existing advantages of the 
well-known “Pop "’ Rivet, the “imex"’ Rivet 
offers tremendous new advantages in assemblies 
where a gas- « * water-tight joint is essential 

The ‘Imex "" Rivet is now available ina limited range 
of sizes, including ¢ in., 7, and «4, in. dia. te can be 
supplied on two alternative mandrels, which only 
break after the rivet is fully set. The short break 
mandrel fractures immediately under the head, which 
is thus retained within the set rivet. The long break 
mandrel tractures outside the rivet and ics protruding 
part can be subsequently trimmed to give an entirely 
flush finish and a solid steel core to the rivet. 


Write us now for more detailed 
information. 


The trade mark “* IMEX" is registered in respect of rivets ir 
the United Kingdom and mony other countries in the name of 
the Geo. Tucker Eyelet Co. Ltd 


GEO. TUCKER EYELET Co. itd 
Walsall Road BIRMINGHAM 22 
Telephone: BiRchfields 4811 Telegrams: EYELETS B'HAM 
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Katia, Hocurelle, Economie, 
SWISSTOOL UNIVERSAL NOTCHING MACHINE- KU 30 


Power operated. Double-endet 
Notching capacity 30 tons. head permits two operations without 
Notches up to 7%," long in 7, changing tools. Tools can be quit kly 
soft metal, 574" in 4" or 2.4 changed. Ram located below table 
n ‘4 32 ton tensile steel providing clear view of work. Single 


Ram strokes 110 per min or continuous cycle. Adjustable stops 


with linear and angular scales. 


Write for the illustrated brochure SM 231 to Sole U Distributors 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 


Te WESTERN 8077 (@ tines) Tetee 23082 ACCURATOOL LONDON TELEX 














m sheet metal structures 


spinnings and pressings 


Long experience of aircraft and precision engineering 
generally, the right facilities and the service of craftsmen, 
enable 'us to produce work of unequalled quality—we 
specialise in precision-built prototype and experimental 
work as well as quantity production of iarge or smail 
structures and components, including operating gear and 
associated mechanical equipment. 


We are also makers of jigs and fixtures, press and die casting 
tools, plastic moulds, assembly and drill fixtures, etc.—in fact 
we can provide you with a! very complete engineering service. 





Subsidiary Companies: 
rnercroft (Plastics) Limited. 
T Meta! Spinning Co. Limited. 
ames Beresford & Son Limited. 


Ace Works, Coventry. Telephone: Coventry 23391. 











SHEET METAL INDUSTRIES 
April 1961 








Deep draw work a speciality 


Also milling, drilling 
capstans and assemblies 


Corfield & Buckle wad 


TRAFALGAR WORKS . MERTON Log y 8 - LONI 
Telephone: ciperty 1144 (7 lines) 


/ 





Frercuer Mier bee 
drawing lubricants os 


FLETCHER MILLER LTD., ALMA re, ares Speen giro 


Telephone: HYDE 3471! (5S LINES) grams LSION, HYDE 


Also at LONDON, WEST BROMWICH, NEWCASTLE-ON-TYNE, CARDIFF, GLASGOW AND _ BELFAST 


mi « 
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Fe en EY AL 


SLITTING LINES 


for 
SHEET OR COIL 


@ Widths from 4’ to 60’ 
@ Stock thicknesses 0.001" to 0.15’ 


NOBS 272! 


Decoilers and Recoilers up to 5 tons 
capacity. Hydraulic coil removers. 


Strip Levellers. Scrap Choppers. 
Automatic Cutting Lines. 
LANCING 


e Agents for Nobs & Co., Thun, Switzerland :— MACHINE T 


LANCING MACHINE TOOLS LTD. 


LANCING SUSSEX 


ancing 34 


COMMERCE WAY 
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Fe a NIN NE a NRRL LAT. 


Protection through the ages 
4. Midway through the 16th Century saw 
the arrival of what might be called “cere- 
ronial dress uniform’’. Ornamentally 
irmour gave to the splendours 
of the Decorative Period, when the polished 
stee! surfaces were superbly etched and 
ntricate desigr 
were frequently 
fiicence of armour 


hand-engrave 

Gold and silver inlays 
used to add to the magr 
of this time, in itself perhaps of less value 
is a Safeguard to combat than as an 
attraction of parade or pageant. On such 
helmets, almost grotesque in 
their size and form, were often surmo 


with elaborate crests and arms 


occasions 


SHIMWELL «& C° LT? 


~ONDOy,, 


BRAND 


STEEL SHEETS TINNED OR LEADCOATED 
BY THE HOT-DIPPED PROCESS FOR ENDURING 
PROTECTION AGAINST CORROSION 


i N 





ESTABLISHED 1832 


De F Maylands Siaca 
— = Hemel Hempste: id 


BOXMOOR 4242 
Manufacturers 
\ Bell Street, W hitmore a, 


London, N.W.1 Birming ham, 10 


of high class 
PADDINGTON 8222 A | VICTORIA 1615 


-” A 


Cooking and SS 530, Stretford Road, 
Manchester, 16 


Food Service \ TRAFFORD PARK 0288-9 
A f 


Equipment 


Bartlett 


G. F. E. BARTLETT & SON 


Contractors to: 

Admiralty 

Ministry of Supply 

Ministry of Works 

British Broadcasting 

Cor poration 

Imperial Chemical Industries 
Metropolitan Vickers 
Electrical Co. Lid. 


Steel Company of Wales Ltd 


etc, etc, and Overseas 


IN SCOTLAND, SOUTHAMPTON, SOUTH WALES _ $8120 


OFFICES 
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brand o 
polished and as dazzling as their biue and whit 
The famous Spurs, acclaimed throughout the 

rattsmanship, wer rmed 1882. The Clut 
meeting was held under alamp post in Totter 
only a stone's throw from the present 68,000 car 
Receipts for season 1884-85 were £5. 0. 1 
£4.11. 1d. The Ci urned profess 
Southern League the following year 
Division of the Football League in 1909 
They have twice won the F.A. Cup 1901 
Spurs gained promot from the Sec i Div 
next season won the First Division champ 
One of the stars of that famous 
wing-half Billy Nicholson who 
greatest, and certainly the most expensiv 
the decade the start of this seasor 


ten games to break an all-time League rex 


ae 





Bright STEEL Strip- sm 


CONSISTENT EXCELLENCE is the basic quality for which 
another kind of first class strip has 

also become famous... BRIGHT STEEL STRIP — stocked 
and supplied by HEMMING. 


ALL STOCKS ARE PROCESS-PROTECTED 
FROM RUST AND CORROSION 


SAVE CAPITAL AND PRODUCTION SPACE BY 
ORDERING STEEL CUT TO YOUR SPECIFIC 
REQUIREMENTS, AS AND WHEN YOU NEED IT. 


IMMEDIATE DELIVERY BY HEMMING LORRIES. 


Bright Steel Strip — Mild and Spring, Coils and Lengths. 

Bright Annealed Spring Steel Flats. 

Silver Steel —Round and Square 

Bright Flattened Mild Stee! Wire, with Round and Square Edges 


J.A. HEMMING LIMITED . EEE | (comes from 


HEMMING — It comes 
4 Park Rd., Moseley, Birmingham 13. of good stock. 
Tel: Birmingham SOU 4511 (five lines) 


Works: Orchard Street, Oldbury. 
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COWLISHAW 
WALKER 


400 TON 
PRESS 





outer casings 3 


for the famous range of Bratt 
Colbran gas fires at their 
Wembley works. 

This advanced and highly 
efficient design of gas fire sends 
convected warm air to every 
corner of the room in addition 
to the normal radiant heat. 


























baad 





COWLISHAW WALKER PRESSES with their 
fine craftsmanship and inbuilt dependability have 
that extra frame and slide rigidity which guarantees 
better pressings and longer tool life. 





COWLISHAW, WALKER & CO. LIMITED 


Biddulph, Stoke-on-Trent Telephone: Biddulph 3254 Telegrams: Cowlishaw, Stoke-on-Trent 
London Office: 117 Victoria Street, Westminster, London, $.W.1. Telephone: ViCtoria 5472 
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Sandvik 


Swedish 


spring 


steel 


strip 


SANDVIK 
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Write for brochure E. 120 


SANDVIK Hardened and Tempered Steel Strip 
is available, in standard grades and sizes, from 
STOCK in BIRMINGHAM. 


SANDVIK SWEDISH STEELS LTD. 


Manor Lane 

Halesowen, Birmingham 

Telephone: Halesowen 2121! (7 lines) 
Telex: 33164 





Leading Steel and 
Aluminium stockholders 
standardise on 


CINGINNATI 





GUILLOTINE 
SHEARS 


On a Cincinnati Shear, the 
back-gauge is power-set by 
the operator from the work 
ing position, instantly and 
with micrometer accuracy. 
All thicknesses of metal up 
to the capacity of the 


The CINCINNATI SHAPER CO. LTD. = machine are cut with the 
A “wholly-owned subsidiary of The Cincinnati Shaper Co., Cincinnati, Ohio, U.S.A same knife clearance. High 
PEEL PARK PLACE, EAST KILBRIDE, GLASGOW _  “trength rigidity of the 
Telephone: East Kilbride 20641. Shear members reduces de- 
Distributors in England and Wales: flection and permits accu- 
E. H. JONES (MACHINE TOOLS) LTD. rate, close setting of the 

Hove, London, Birmingham, Manchester and Bristol knives. 
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STRIP 

Plain, Plastic Covered, 

or Electro-Galvanised. 
SHEETS. TUBES. 

BARS. 

COLD FORMED SECTIONS 
POWER PRESSES. 
TUBULAR & GENERAL 
FABRICATIONS. 


Landon Office 

6 Wimbledon Hill Road, Wimbledon, 
London, $.W.19 

Tel: Wimbledon 5021-2 


Northern Office 

65a Alderley Road, Wilmslow 
Cheshire 

Tel: Wilmslow 6262 


South West England and Wales Agents 
The Commercial Metal Co. Ltd 
12-20 Camomile St., London, E.C.3 
Tel: Avenue 7981 (10 lines) 


Scottish Agents 
Gordon Baxter & Co. Ltd 
25 Blythswood Square, Glasgow, C.2. 
= Tel: Cencral 6917-8 


STEELS LIMITED 3 wittenHatt, starrs. rev: 601 (8.x. 


FOR THE FINEST MATERIALS AND A SPEEDY SERVICE CONSULT; DUCTILE 
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NS 


for the efficient 
cleaning of metals 
and components 


CERFA-KLEEN 


METAL CLEANERS 


IN POWER 1. CERFA-KLEEN H.P.W. (HOT POWER 
WASHERS WASHER) 
A powerful new heavy-duty cleaner 
Non-foaming, non-caking, free-flowing, witt 
no free caustic 
2. CERFA-KLEEN C.P.W. (COLD 
POWER WASHER) 
A special formulation of fast-dissolving mild 
alkalies that work at room temperature. Non- 
foaming, non-caking, non-dusting, free-flowing 
with no free caustic. 
IN SOAK 3. CERFA-KLEEN H.S.T. (HOT SOAK 
TANKS TANK) 
For fast immersion cleaning even in hard 
water. Possesses high detergency far above 
ordinary cleaners. Noa-caking, non-dusting, 
free-flowing with no free caustic 
4. CERFA-KLEEN C.S.T. (COLD SOAK 
TANK) 
Highly concentrated liquid cleaner that 
replaces flammable and toxic solvents. Works 
at room temperature. No free caustic. Also Hold-ups still happen in the roaring, 
effective for ‘‘wipe-off'’, tumbling and other industrial West—production hold-ups 
mechanical cleaning with cars, machines and furniture. Wise 
For recommendation and sample, send us particulars of your manufacturers protect their production 
metal cleaning problem. schedules with the JGA, the fastest, most 
Descriptive leafiets of all types are available on request reliable gun that ever sprayed paint. 
Send for leafiet F F20o0n paint-finishing’s 


Ldgar No. 1 trouble shooter 


In association with LYSAG uT- DeVILBISS 
for Parts Washers; Pre-treatment; Conveyors; 
Dip & Flow Coating; Roto Wash Booths; Ovens 


LEGGE STREET, BIRMINGHAM, 4 
eaten tara, $ateanle of ws age me AEROGRAPH 


} | 
ENGINEERING : DEVILBISS J 


SI IOI IO AS AI 0h. 

















Marine Welding Finishes the Worlds Products 
& Nuclear Energy 


r THE AEROGRAPH-DrVILBISS COMPANY LTD ' 
EXHIBITION .\ | ——— 


Vieduct, Londen BCs Te 


OLYMPIA \onooN APRIL 20-MAY 4 1961 


n with the Houghton grou 


ae Ja 
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Capstan and auto- 
matic work and 
sheet metal press- 
ings in any metal, 
any finish, any 


quantity. 


GRIFFITHS. GILBART. LLOYD. 


AW O er ae a. ei 


EMPIRE WORKS 
PARK ROAD. 
BIRMINGHAM. 18 


TELEPHONE NORTthe 


ONNOQVIS1 
@ This type LV inclinable Press is one of the wide range 


now available in this country from Ronnqvist & Soner 
of Sweden. 


These presses are characterised by up-to-date design, 
first-class workmanship and the highest quality 
materials. 


Ronnqvist Eccentric Presses are made in a number of 
types and range from 16 to 250 tons capacity. 
Ronnqvist Friction Screw Presses range from 30 tc 
750 tons. 


DELIVERY OF MOST 
SIZES CAN BE GIVEN IN 
UNDER SIX MONTHS 


C 


LANCING 
wacummtoasiro Sole Agents for RONNQVIST & SONER, SWEDEN :— 


LANCING MACHINE TOOLS LTD. 


COMMERCE WAY - LANCING - SUSSEX 
Telephone: Lancing 3410 P 
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Cruickshank-Pennsalt and Cruickshank-tridite 
processes give that added protection in depth to 
your products. 
The extensive range of these time proven pro- 
cesses gives you the process to suit your product— 
with economy and reliability of operation. 
Why not write asking for our representa- 
tive to call and discuss how Cruickshanks 
can help in your finishing line? 


CHUICKSHUAS, neuit 


processes for 

@ Phosphating 

@ Cleaning 

@ De-rusting 

@ Aluminium pre-cleaning 


CRUICKSHANK - 
wriditle 


Chromatic conversion processes for 

@ CopperandBrass @ Zinc 

@ Aluminium @ Cadmium 
@ Magnesium @ Silver 
Processes you can rely on, supported by 
qualified chemists and technical service 
engineers. 


R. CRUICKSHANK, LTD. 


QUIGSHAN,, CAMDEN ST.,BIRMINGHAM 1 
Phone: CENtra! 8553 (6 lines) 
Grams: Cruickshank, Birmingham 


“Pennsalt™ is a Trade Mark of the Pennsalt Chemicals Corp: 
Philadelphia, Pennsylvania, U.S.A., licensed to R. C me oe ry 
Lid., for use in the U.K 

“Iridite”’ is a Trade Mark of the Allied Research Corporation Inc 
Baltimore 3, Maryland, U.S.A., licensedto R. Cruickshank, Ltd. 


for use in the UK 
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WILKES; 


illustrated above is mode! B. 2004 
supplied single or double-ended 


*‘ALCOSA’ 


PRODUCTS INCLUDE:- 


Soldering Stove 
for two or four irons 


ALCOSA SOLDERING EQUIPMENT Blowers. brazing 


Designed and manufactured by equipment, gas 
specialists with over 40 years’ ex- and oil burners, 
perience in heat treatment ALCOSA fans furnaces 
Soldering Equipment ensures che J ‘ 
utmost efficiency and economy in portable forges, 

soldering and 


poration The ALCOSA range 
covers every soldering requirement tinsmith equip- 
ment, etc, 


and is used by the leading aircraft 
2 cq " 


shipbuilding and engineering firms 
a 
2, 


Heed Office ALCOSA™ WORKS, STOURPORT-ON-SEVERN, WORCS 


A SUBSIDIARY OF WILLIAM ALLDAY & CO 
Telephone : Stourport 2311-4 Telegrams YADALL °, Stourport 


London Office 158 Birchanger Rd Norwood, $.£.25. Te Addi scombe 
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PRESS SHOP SERVICES 


J. P, UDAL LIMITED, Interlock Works, Court Road, Birmingham 12 


Telephone: Calthorpe 3114/6 





The ROSAN air 


The fastening that 
does not require 


‘RIVETING OVER” 


THE ROSAN PRESS NUT 


The Rosan Press Nut is cheaper, easier and 
faster than other methods of providing tapped 
holes in sheet or plate. The same size Rosan 
Nut is suitable for any thickness of sheet 
“ There is no maximum sheet thickness.” Drill 
or punch hole in sheet metal to specific 
diameter. Insert smaller flange into hole 


Leaflet and samples sent on request to the manufactu 


INSTRUMENT SCREW CO. LTD., Northolt Road, South Harrow, Middx. Byron 1141 





TAS /18.14 
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SS 
FOR QUICKNE 
AND POWER, USE CLAMPS 


’ BRAUER 


The fast and effortless action of BRAUER 

TOGGLE CLAMPS gives powerful, accurate 

They save thousands of man-hours wherever 

used in industry. Seen here are types TC.25 

ind TC.80 being used on a brazing 

g for the production of 

instrument panel frame- 

works. Send now for 

BRAUER : . > : a " my va illustrated catalogue 
Quick Action” : a saa ~~, ‘ , ind technical data to 

Toggle Clamps in use A 
at the factory of —" ge 24. F. BRAUER LTD., 
anaes os wg HARPENDEN, HERTS 


i/lman Grou 


— EX STOCK — 


COILS or LENGTHS. 

COMPREHENSIVE 

RANGE of WIDTHS 
and GAUGES 


POUND ROAD, CHERTSEY, SURREY 


Telephone: CHERTSEY 3451/2/3 


SUMMERS “GALVATITE” EX STOCK. TO YOUR WIDTH. IN COILS OR LENGTHS 
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of 
SHEFFIELD 
Auxiliary Equipment for 
Strip Mills, Box and 
Tube Works 


Full range of Slitting Machines 
for .005” up to 1” thick Coils: 
6°. 48" wide and 1 cwt. to 10 tons 


. 


FRED CAM (ENGINEERS) LTD,, s sonw st., suerriesp 2 


Telegrams: “ Camshef, Sheffield 2°" Telephone Nos. 51824 and 52339. 
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NO DOUBT ABOUT IT, 
Crosland dies cut costs as 
cleanly as materials for these 


| important reasons. They blank 
nr S and pierce in one operation 
° 


They are an amazingly cheap 


method of tooling steel, non- 
C ferrous and non-metallic 
materials. They save up to 


0 






96%, bench time compared 
with hand methods on short 


on 
to medium non-repet itive runs 
bench 


a They are infinitely cheaper 
Qitme | than orthodox tools. Their 
° super-hard steel cutting edges 

are set in a densified laminated 

material of high tensile 


with 
BLANK AND strength and give clean, ‘ ven 
results. And they’re cheap to 
PIERCE DIES maintain and modif 


These aretacts -Rovethem*® yourHoft! 








Write for fully descriptive literature to: William Crosland lsd) 


BREDBURY . NR. STOCKPORT Telephone: WOODLEY 2621/2 















/ Ws ge | Yip] 
/ S TEEL wait cy 
/ PLATES: SECTIONS // 
y BRIDGE eae | 
TRON AND STEEL / 
' MERCHANT MARS / 


HOOPS ano STRIP / 
ETC. 












"feats lib ks 
/ GREETS GREEN ihe / “Telephone: 
/ WEST CROIMNMMICH 7 “TIPTON 16l! 


LLG (10 fines) 
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OPEN FRONT 
PRESSES 
These Presses illustrate the ver 


satility of our system of welded al 


steel Press frames, and we have made 


many very successful Machines o 
this type. In the photograph, the 
Machine on the left is a standard 
Press arranged to be permanently 
inclined, whilst the other two 
Machines have extended bolsters 


take our customers’ tooling 


to 


oO 


The frames, as will be seen, at 


74 


reinforced round the gap, and are 
easily capable of dealing with the 
working loads for which the Machine 


I] 


is designed. As with all our Presses 


we make a special point of the slide 
guides, these being of the narrow 
guide type, with bronze liners, and at 
ill points of the stroke the slide 1s 
idequately supported. Our designs 
permit the arrangement of the eccen- 


tric shaft across the frame witl 


greatly improved distribution ol 
forces, especially when offset loads 
ire encountered 

The shde adjustment Is’ very 


iccurate, and increments of OO] in 


can east! be applied Larger 
Machines have motorised adjust- 
ment 

Various drive arrangements ire 
possible, but the most usual, for 
moderate strokes, 1S our solid 


eccentric drive, allowing very narrow 
wear-free bearings, with low unit 


pressures, and easy withdrawal of the 






shaft without disturbing the bearings 





We should welcome your enquiries 
for all types of Presses, and should 
be happy to send illustrated Booklets 
of the different models at our 


request 





MACHINE TOOL 
CORPORATION LTD. 


17 Lynedoch Cresc., 
DOUGLAS 6586/9 


Glasgow, C.3 


Lion House, Red Lion Street 
Richmond, Surrey 
RICHMOND 7667 9 


256 Moseley Road, Birmingham, 12 
CALTHORPE 2541 


The Building Centre, Brunswick Ter., Leeds, 2 


LEEDS 25250 
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Pie beeen 
ore ar a 


a ¢o. tte. 
Attention W'ton 


Groms 


ST. MARKS STREET, WOLVERHAMPTON. 


STEEL SHEETS) LTD., MOSSLEY, MANCHESTER Tel: Mossiey 463 
76 


Nerthern Enquiries : CASHMORE, SPARROW 
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Reputations have been 
built on the consistent 
high quality of 


LEE invite enquiries, offer assistance 
and advice on specific problems and 
can make immediate deliveries in 
most categories of Stainless Steel 
Strip for Deep Drawing, Bending and 
Forming, Blanking and Shearing, 
General Presswork, Spinning and 


Punching. 
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/ | HYDRAULIC 
PRESSES 
50 to 5,000 
TONS CAPACITY 














—_ 


MECHANICAL PRESSES 
ECCENTRIC DRIVE 


1, 2 and 4 POINT 
SUSPENSION 


STRAIGHT SIDED ~. a 
SINGLE ACTION (wf Yn 


ai TQ 
Deep s rolled «te Fisk aa ie aks ad . SS SIDE FRAME CONSTRUCTION 
ep section rolied stee Wen th 
plate fabricated, shrunk —, Ae NN Lo ) 


in tie rod construction | we — 
Full eccentric drive ez / { 
P3001 108 48) 


Air operated brake and 


oe 
clutch unit { —~ — ~j “hs 
— ‘Be 


p | | 

Double helical high-speed is wow 
by 
6 





— 


reduction gears ensuring 
smooth and silent trans- 


mission 


Slide, Tools and moving 


. + 
+ J, 
|] 55 oe I 
platen fully air counter- ‘ Stig 22 » ,} Ww 
i % a | 
= . 


balanced 





accurate precision guiding 


Extralong guides ensuring aad 
} an | 
of slide and die cushions CL. = a | FOUR COLUMN CONSTRUCTION 


Tees 
ee 
Flywheel mounted by yj ~ 


independent bearings on 
stub-shaft —: 


Fully automatic re-circu ~~, * (A = M i 
ating lubrication system ace | r yf 
r Phew ’ 
wy 2 Z 
= Z 
OE 





RING FRAME CONSTRUCTION 
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You’re half way there iy 
before you start 


PLASMETIC is a high quality 
steel with a durable 
plastic bonded to its surtace. 
COLMETIC has the same 
high quality stee! content but 
has paint bonded to the surface. 
Both can be produced in any 
colour and finish you wish. By 
choosing PLASMETIC or COLMETIC 
metals you are 
instantly ready for the go-ahead 
business of production of 


Existing press tools, if in 
good condition, can be used 
with complete confidence. 


FOR THE MANUFACTURE OF 


PARTITIONING ELECTI. WIC PANELS 
KITCHEN EQUIPMENT LIFTS 

ELECTRIC EQUIPMENT 
EQUIPMENT VENETIAN BLINDS 

S HINGES 

BOXES 
; COVER STRIPS 
DRYER PARTS SHOP FITTINGS 


AND HUNDREDS OF OTHER PRODUCTS 


PRAMS 
OFFICE 


mage 3 ui) Le 


METALON STEELS LIMITED teiepnone: WOLVERHAMPTON 32244 


London Office: Northern Office South West England & Wales Agents Scottish Agents 
6 Wimbiedon Hill Road, 65a Alderley Road The Commercial Metal Co. Ltd Gordon Baxter & Co. Ltd 
Wimbledon, Wilmslow, 12/20 Camomile Street. 25 Biythswood Square, 
London, $.W.19. Cheshire. London, E.C.3 Glasgow, C.2. 

Telephone: Wimbledon 5021-2 Telephone: Wilmslow 6262 Telephone: Avenue 7981 (10 lines) Telephone: Central 6917-8 
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production 











automation 


design 
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automation 
can be 
the answer 


Special purpose machines designed 
and built to increase your productive 


capacity and/or reduce labour costs. 


Specialists in press shop 


4utomation 


J. SIMPSON & SOW (ENGINEERS) LTD. 
MORETON WORKS, 

ROUND GREEN, 

LUTON, 

BEDS. 














THE Tela nm ENGINEERING COMPANY LTD 
™ BOURNEMOUTH ENGLAND 
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STEEL SHEETS 


STRIP MILL COLD REDUCED 


STRIP MILL HOT ROLLED 
ALL GRADES AND QUALITIES 


BLACK C.R.C.A. P.F. 
ZINC COATED 
GALVANIZED FLAT & CORRUGATED 
LEADCOATED AND TINNED 


| BLACK M.S. SECTIONS 


ROUNDS 
FLATS ANGLES 
SQUARES HALF ROUNDS TEES 


MEDIUM & HEAVY M.S. PLATES 
SAMUEL MERCER & CO. 


STEEL STOCKHOLDERS. ESTABLISHED 1900 


| ELDON STREET HOUSE * ELDON STREET | 


LONDON, E.C.2 


TELEPHONE: BISHOPSGATE 5651 


||| Warehouses: PADDINGTON NEW YARD, G.W.R., ALFRED ROAD, HARROW ROAD, W.2 











SHEET METAL INDUSTRIES 
April 1961 























the luxurious 
HANOVIA 
TURBOFLO heater 
employs PLASTEEL 
to enhance an 
elegantly functional 
3,000w heater/cooler 


the strength of metal | 
married to the beauty and durability of PVC 


The Hanovia Turboflo, shown above, is a typical example of the use made 
in the newest and most advanced designs of the latest metal finishing 
materials—viny] plastic bonded to steel or aluminium. Named Plasteel and 
Plasminium, these new materials can be formed and deep drawn as easily 
as the basic metal and produce a finished article straight from the tools— 
saving the time and floor space taken for less modern finishing methods. 
In a basic range of attractive colours and designs, the plastic coating is also 
available in textured finishes such as wood and leather, and even in tartan 
effects. Plasteel and Plasminium are supplied in coils or flattened lengths 
ranging from 4” to 18” in width with metal thicknesses from 30 s.w.g. to 
18 s.w.g. Write for full details and samples of new Plasteel and Plasminium. 


RENEE ERR 69 OK pRB GI) OS EE ee ae 
. lila ————w WILLMOTT TAYLOR LIMITED 
(Aig PLASMINIUM 





Whartdale Rd., Birrningham 11 Tel: Acocks Green 1186-7 
Wy London Agent : Samuel Mercer & Co. Eldon Street, E.C.2 


Sy : a L A gS T co Loe L Tel : Bishopsgate 5651 
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HEEWN AWN 
Multiform 


For forming heavy gauge 
parts from strip up 

to 3 inches wide 

and 12 inches 

developed length. 








Designed with the die space 31 inches fong and accor 

modating three individually operated diesets, if require 

each 10 inches long, the Heenan S.3 Multiform is par- 
ticularly suitable for the automatic forming of parts requiring 
substantial presswork, such as piercing, stamping, coining, 
blanking, embossing and trimming, using progression 
tooling. Press rams can be operated from front or rear, 


with 39 tons loading to each ram. 


Output rates are variable from 40 to 120 parts per minute. 
The machine is particularly robust and has been designed 
to cater for the particularly heavy loads exerted when 
working on heavy gauge strip 


if fast multi-forming is new to your 
Company you may freely borrowa 
16 m.m. colour film “ The Heenan Multi - 
form" which fully describes the technique 
Write sole agents below. 
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Perfect repetition —as provided by Araldite epoxy resins for jigs, fixtures and 
press tools. Replicas cast in Araldite are quickly and economically produced; 


they do not shrink on setting, and are resistant to damp and chemical attack. 


CIBA (A.R.L.) LIMITED * Duxford * Cambridge * Telephone: Sawston 2121 


iF 24 
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150 KVA projection welder with hopper fed 100 KVA circumferential seam weider 
rotary tooling. 


WELDING 
AUTOMATION 
CONTROL 


Specialists in complete design and manufacture of all 


types of standard and special purpose resistance 
welding equipment from | KVA to 1500 KVA or 
greater, and including fully automatic conveyor and 
hopper fed lines for high production requirements in 
the automobile, aircraft, steel, drum and wire industries 


and all branches of engineering 


@ Special Purpose Jigs and Fixtures 

@ Press Tools and Dies 

@ Electronic Controls 

@ Tube Mills 

@ Cycle Rim Forming and Welding Equipment 
@ Automatic Arc Welding Machines 

@ ‘UNIFLEX’ Kickless Welding Cables 


BRITISH FEDERAL WELDER & MACHINE CO. LTD. 
CASTLE MILL WORKS, DUDLEY, WORCS. 


Pedal operated rocker arm type spot welder TELEPHONE DUDLEY $4701 
with electronic weld timer 
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press tools 

jigs 

checking fixtures 
gauges 

routing terlates 
foundry patterns 
core boxes 
vacuum forming moulds 
drop hammer dies 
stretch dies 
rubber bed tools 
keller patterns 
welding fixtures 
spinning chucks 


double-action draw dies 


A COMPLETE 


formulated 
epoxy resins 
and tooling 


CVA EPIFORM formulated resins give high 
dimensional accuracy, high compressive 
strength; high impact strength; good resist- 
ance to abrasion and corrosion; absence of 
cold flow and good adhesion to metal 
inserts and lifting bolts. 


CVA EPIFORM tooling has the advantage 
of reduced cost and time of manufacture; 
reduced weight; ease of manufacture; modi- 
fication and repair, and requires lower 
toolroom equipment investment. 


In addition to the complete manufacture of 
patterns and tooling, CVA offer a full 
technical advice service on the use of 
EPIFORM materials which can be supplied 
separately for customers’ use. 


PLASTICS 


ACCRED/TED FORMULATORS 


KEARNEY & TRECKER-C.V.A. LTD. 
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8 ft. DIAMETER DRILL 


JIG 


PRODUCED AT ONE-THIRD GOST 
AND ONE-SIXTH WEIGHT OF 


CONVENTIONAL STEEL 


The illustrations show some of the 
stages of fabrication. A drill bush location 
plate is spigoted to the prepared work- 
ing surface-bushes and metal inserts 
are positioned and fixed with wood 
screws and the ‘dam’ is built up—after 
fabricating the main ring the final step is 


to cement in the structural members 


TOOLING SE 


LONDON BIRMINGHAM 
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JIG 


(MACHINE TOOLS) LIMITED 


PORTLAND ROAD - HOVE SUSSEX 


GARANTOOLS 


GLASGOW 


Telegrar 


MANCHESTER 


Garantools, Portsiade 


BRISTOL 
































Cold Rolled 
Steel Strip 
for prompt 
delivery 


SIZES: 

All widths 

4” to under 4” x 0.008” to 0.064” 

4” to 15”incl. x0.008" to 0.128” 
over 15° to 20” incl. = 0.008" to 0.080” 


in coils and straight lengths 


TEMPERS AND FINISHES: 
Unannealed— Fully hard, } Hard and 
Medium Hard. Bright on 


Bright or Blue Annealed — Ordinary 
Soft, Dead Soft and Deep 


Drawing Qualities 


Annealed and Re-Rolled 


to intermediate tempers as specified 


Electro Galvanized Strip 

6” to 18" x 0.008" to 0.036". 

Widths narrower than6” can 

y be undertaken with 

edges sheared after galvanizing. 
High Tensile Strapping and 
Packing Case Hoops 


Tube Strip and Cable Tape 


(SOUTH WALES) LTD 

Castle Works, Cardiff 

Cel: Cardiff 33033 a. 
pep \ iF) K4 i 


Telex: 49-316 ree 


< inet 
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| HEAT TREATMENT Om a. om 
we 
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a 
Stordy heat treatment | 


— i —_—* 
, pr 
| urna i 1g —_—- - 
— hd \ 
batch, pit and continuous types, heated b a # 


oil, gas or electricity, with indirect firit 








when required. The Stordy system 
air circulation provides rapic ; 
rates and uniform heating th 
chamber with maximum 
Stordy plant includes mate 
1 - 7 
equipment — charging and scharging 
machines, conveyors, trans re i 
loading and unloading racks - 
j 
. 
- 
i ; 
S TOE Y¥ ENGINEERING LiMif®tT D 
CUMBRIA HOUSE GOLOTHORN HI 


ue WOLVERHAMPTON 








PEARSON 
TWO IN ONE 


ENGINEERING 
Aap niplinmeae ste, 2 UB 100 ton x 8’ 0” PRESS/ 8’ 0” x 3” SHEAR 


a&™N ar 
EXHIBITION 100 ton x 10’ 0” PRESS 10 0” x ?° SHEAR 
155tonx 8 0° PRESS/ 8’ 0" x 1" SHEAR 


_ GLYMIPIA LONDON APRIL 20-MAY 4 1961 155 ton x 10’ 0” PRESS ‘10’ 0” x 1” SHEAR 
Visit our Stand No. 13, Row N eee 


PEARSON MACHINE TOOL CO. LTD. 
WALKER * NEWCASTLE UPON TYNE 6 ‘ Telephone: Wallsend 625101 (6 lines) 


CANADIAN BRANCH: PEARSON MACHINE TOOL CO. LTD., 46 ADVANCE ROAD, TORONTO 18, ONT. 


8B/b/61 
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4 WEL aM 
Sthodiwnoleloes 


STEEL SHEETS 


COLD REDUCED BRIGHT AND HOT ROLLED, BLACK, GALVANIZED, GALVATITE, 
SPELTAFAST, ZINC PROTECTED, BLUE PLANISHED, TINNED, LEADCOATED, STAINLESS 


MEDIUM AND HEAVY MILD STEEL PLATES 
TINPLATES, TERNEPLATES, BLACKPLATES 
WIRE 


BRIGHT, ANNEALED, TINNED, COPPERED, GALVANIZED, WELDING 


BRASS and COPPER 
SHEETS, STRIP, TUBES, RODS, WIRE, SECTIONS 
ALUMINIUM, MONEL METAL 
ZINC SHEETS 
INGOT TIN, SOLDER 


Oe 
Qs ~ SMITH LTD 


260 GRAY’S INN ROAD, LONDON, W.C.I 


Telephone TERMINUS 6400 (12lines) Telegrams: “ METINGEN, KINCROSS, LONDON” 





MKC 10 STEELWORKER 


A new model incorporating all welded steel 
frame, hand and foot operation, interchangeable 


notching head and cropper carrier, twin spindle 
‘down-nolder’ and even sturdier construction. 

Angle and plate punching with solid die-to-floor 
support. Capacity—13/16” dia. through 3/8” or 11/16” 
dia. through 1/2”. 


See it at the Engineering, 

From the Pels stable Marine, Welding & Nuclear 

at a highly competitive price. Energy Exhibition Olympia 
April 20th—_May 4th 


Write for full quotation and capacities. 


HENRY PELS & CO.LTD. | 


32-38 OSNABURGH ST., LONDON, N.W.! 
Telephone : EUSTON 4113 = Cabies ; RYPELSNEH, LONDON 


NRP 3457 


Mitre notching up to 5/16" thickness. 
Alternative to square notcher or 
supplied extra if both required. 


Optional die saddle for punching 
into flanges of joints and channels. 
a = 
4™ 2 


S'S 


Cropping up to 3” x 3" x 3/8" angles 
and tees. 


Shearing up to 3/8" thickness. 




















WE Sul Jas at 


sneer | metal [ WORK 


In meeting our customers’ needs we produce an amazing variety of 
items. Some of the sizes and designs have to be seen to be believed. 
Whatever your problems in sheet metal we can solve them. We 
undertake work of all descriptions in light sheet metal up to jin., 
light fabrications in sheet metal angle iron, etc., and tubular metal 


work in material up to 2in. diameter. 


BIRTLEY TINPLATE WORKS 


* We shall be happy to receive your enquiries 


C.W.S LTD., BIRTLEY, Co. DURHAM 
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NRP 3457 


BARREL 
PLATING 
EQUIPMENT 


Special well-proven features are built into EFCO- 


Efco-Udylite 


Udylite fully immersed plating barrels, such as 


ENGINEERING 


Marine Welding fui high current carrying electrical contacts and 
-& Nuclear Energy Fh: . _ 
EXHIBITION Y large perforated area. Specification plating is thus 


Pant I {atthe higt barrel 
achieved at the highe out per barrel, prov 1g 
OLYMPIA \ON0ON APRIL 20-MAY 4 1961 achieved atthe highest output per Darrel, providing 


economies in labour, floor space and maintenance. 


(Gqe)) ELECTRO-CHEMICAL ENGINEERING CO. LTD. 


SHEERWATER, WOKING, SURREY. Telephone WOKING 5222-7 
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UNIVERSAL SHEET METAL BENDER AND FOLDER 
MODEL 251F 


Robust and versatile, this powerful machine can be operated on a 
clamping, bending, forming the correct angle, lowering 


semi-automatic cycie 
simply by pressure 


the folding beam and releasing the clamping pressure 
on foot switch. Alternatively, any of these operations can be performed 
independently. Clamping and bending beams are powered by independent 
motors with provision against overload. The work can be speedily and 
accurately positioned by an adjustable rear guide and a graduated dial 
controls the bend length 


Maximum sheet width 82 Maximum thickness *5 
s P 


Rear guide adjustment 4}° to 44 


Motors: Folding, 8 H.P. Clamping, 3 H.P. 


Write for brochure SM/21 | 


SOLE U.K. DISTRIBUTORS 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 


Tel) WESTERN 8077 (8 lines) Telex: 231862 Groms. ACCURATOOL LONDON TELEX 
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WARDS are exhibiting at- 


THE ENGINEERING, MARINE, 
WELDING & NUCLEAR ENERGY 


EXHIBITION, OLYMPIA 
APRIL 20th to MAY 4th [961 


On their stand (No. 11, Row J, Grand 
Hall) WARDS are showing the latest 
machines in the FICEP range of sheet- 
metal-working machinery. The photo- 
graph shows the Combination 16 (for 
punching, shearing, cropping and 
notching). 


Write for the comprehensive broad- 
sheet: ‘THE FICEPLINE ’. 


ALBION WORKS - SHEFFIELD 


Telephone: 26311 Telex: 54-119 


LONDON OFFICE: BRETTENHAM HOUSE, LANCASTER PLACE 
STRAND, W.C.2. Tel: TEM 1515 


Machinery Showrooms at :— 
SILVERTOWN GLASGOW BRITON FERRY 
Thames Rd., London, E.16 Fore St., Scotstoun Giant's Wharf 
Tel: Albert Dock 2841 Tel: Scotstoun 8083 Tel: 3166/7 
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fe STE LVE TITER — 
plastic bonded to steel 
has put a new face on the 
GAY-DAY 
Washing Machine —Spin Drier 
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The first thing to remember about Stélvetite is that it elim 
ates the expensive production process ef surface finishing 
Stelvetite is sheet steel permartntly coated on one side with 
vinyl, available in a very widé selection of colours and textures 
i 


haped 


Stelvetite can be worked as steel... deep drawn, welded, s 
folded, cut and bent. Jf is competitively priced and available by 
the sheet or coil. [vis being used by more and more large manu- 
facturers, saving them time and space. If you are interested in 
progress wrife to us for further particulars, The result may save 


you a small fortune 


Ali enquiries about the Gav- Day Washing Machine-Spin Drier should be 


te addressed to Gay-Day ( Domestics) Ltd., 47 Chorlton St., Manchester 1 


*STELVETITE— made in co-operation with BX Plastics Ltd. 
by» JOHN SUM™MERS & SONS LID 





for * nformat 


Write to us at Dep SN stton, Cheste 


d by the Council of Industrial Desi fo Design Index 
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AGTARG 


WELDING TRANSFORMERS 
and ELECTRODES 


“It’s really good if it’s ACTARC!”’ 


There's a good d2a behind tha easy 


approval 
For instance ACTARC assures 


of the man on the job 


Ivisory service 
n large stocks 


e, fully approved 


ARG MANUFACTURING GO. LTD., Actarc Works, Nitshill, Glasgow, $.W.3. 


Telephone: BARRHEAD 2293, Telegra ACTIVARC, GLASGOW 
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_ STAINLESS 
TEE 








Made at the Panteg Works of 
RICHARD THOMAS 
& BALDWINS LTD 


HEAD OFFICE: 47 PARK STREET, LONDON, W1: MAYFAIR 8432 
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For Our Overseas Readers. 
Abstracts of principal articles in French, German, 
and Spanish 
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Looking to their Muttons 
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The Attenuation of Dimensional Variations 


in Rolling 
By 7. F. Wallace and K. Bayley 


This article prser oo lines of development of 
reactit and sistive methods for attenuating 
and cont ine 3 ariation in gauge and profile 
rolled sheet The prestressing techmque can 
with considerable advantage, be applied to 
continuous bar mills with short rolls. Scheme 
similar to this system of prestressing are alread) 
in successful operation. It is pointed out that 
careful study should be given to the requirements 
of the rolling operation and the design of the other 
components of the assembly before incorporating 
a particular system of shape control 


An Introduction to the Theory and 
Practice of Flat Rolling—8 


The late C. W. Starling, B.Eng., A.M, 


Mech.t 
a chapter of the late author’s book is devoted 
» the planetary rolling mill. It gives a description 
of the * mill, and discusses metallurgical feature 
mechanical features and performance. In addition, 
some suggestions are made as to possible uses of the 
mill, an example being its replacement of several 
stands in a continuous rolling line. 


An Experimental Investigation into the 
Cold Extrusion of Steel 

By H. LI. D. Pugh, B.Sc., F dnst.P., F.1. M., 
M. T. Watkins, B.Sc., A.dnst.P., and 
F. McKenzie, A.M.I.Mech.§ 

This paper was presented at the recent conference 
on “The Cold Extrusion of Steel” orgamzed by 
the Institute of Sheet Metal Engineering. It 
reports a study, made at the National Engineering 
Laboratory, East Kilbride, of the extrusion 
pressure, the flow of metal during deformation and 
the mechanical properties of the product resulting 


Page 


axisymmetrical rods, 


process factors uch as 
ubrication, ram speed as 
chemical composition of the poet slug 
and slug preparation was determ 
rk has provided a good deal of the rele 

ssary for the commercial exploitation 
{ the design of tooling and the 
pre require | It has als 

mis luce 
mitations 
/ deform- 
operation 
Deen confined t 
ingle froRe worring Vo informa 
ailable from this work on the life of 
1 teps are being taker to determine 
the pattern of behaviour established under 
troke working conditions is significantly 
under conditions of repetitive working 
mld also give some information on tool life 
The discussion ensuing after the presentation of 

the paper is also included 


The Welding Exhibition 
Engineering, Marine, Welding and Nuclear 
Exhibition, which will be held at Olympia, 
n, from April 20 to May 4, 1961, is a major 
indow”’ for British industry As ts usual, 
elding exhibits form a complete and separate 
n and this arucle previews (in general) the 
newer exhibits to be shown in this section 


Sheet Metal Data Sheet—16. Manufac- 
ture of Tin Boxes (4) . 

1s the last of the present series of Data Sheets 
pecially compiled for SHEET METAL INDUSTRIES, 
by JF. W. Langton, M.B.E., B.Sc.(Lond 
M.1.Mech.E 


Institute of Sheet Metal Engineering. . .307 


Forthcoming events 


Sheet Metal News 309 to 312, 314 
Classified Advertisements ........109 to 112 


Index to Advertisers .... 
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PEARSON MMANKE LTD| 





have pleasure in announcing that 
they are now agents for: 


WEINGARTEN] 


single and double acting, ‘‘C’’ frame and double 
sided Presses and Transfer Presses 

















Lodge & Shipley 


Guillotines and Press Brakes 


in addition to previously held Sole Agencies for 


SMG MAILANEDER 
Single and double acting * frame and double 
sided Hydraulic Presses 


UNGERER . 
MALi 

Roller levelling machines and complete shearing = 

lines Collapsible tube finishing machines, lacquering 


printing and decorating machines for round 


KARGES-HAMMER formerly SCHULER metal and plastic containers 
Can making machinery - 


ERICHSEN Photo-electric guards and phoro-elect 


Sheet metal and testing instr equipment 


Sheet metal lacquering and single and multi-colou 
printing machines 





* THE MOST MODERN TOOLS FOR SHEET METAL WORKING 


oe 
bp 


——— ; , 
‘PEARSON ANKE LTD 1-3 HALE GROVE GARDENS, MILL HILL, LONDON, N.W.7 


TELEPHONE: MILL HILL 3232 (PBX TELEX: 2-3273 PEARSPANK INDO 
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FOR OUR OVERSEAS READERS 


RESUMES DES 
PRINCIPAUX 
ARTICLES 


Attenuation des variations de 
calibrage au cours du lamin- 
age page 242 


Par ¥. F. Wallace et K. Bayley 


Cet article indique certaines lignes a 
uivre dans le développement de 
méthodes réactives et résistantes dans 
le contréle des variations dans le 
calibrage et le profile des téle 

laminées. La méthode de précontrainte 
offre des avantages considérables 
lorsqu’elle est appliquée aux laminoirs 
marchands continus a cylindres court 

Des _ dispositif emblables a@ ceux 
employés dans la méthode de pré- 
ontrainte ont déja été mis en service 
Néanmoins, cet article 
d’une étude 
détaillée des exigences de l’opération 
de laminage et de la disposition de 
autres organes de l’assemblage avant 


avec Succes 


insiste sur la nécessite 


i 


d’incorporer une méthode particuliére 


de contréle des formes 


Introduction 4a la theorie et la 
pratique du laminage a plat 
—8 : ne page 247 


Par C. W. B.Eng., 
A.M.1.Mech.E. 


Starling, 
dé« édeé 


Ce chapitre du lhwre du _ regrette 
consacré au _ laminoir 
planétaire. Il donne une description 
du laminoir et tratte des carac- 
téristiqgues metallurgiques, des carac- 
réristigues mécaniques et du rendement 
De plus, il avance quelques suggestions 
ur les utilisations possibles du lami- 
noir, tels que son emploi pour remplacer 
plusteurs cages dans une rangée de 
ontinu 


auteur est 


aminage 


Enquete experimentale sur le 
refoulage a froid de lacier 
page 253 


Par H Li. D. Pugh, Bibs 
F.Inst.P., F.1.M., M. T. Watkins, 
B.Sc., A.Inst.P., et ¥. McKenzie, 
A.M.I.Mech.E 


Ce mémoire a été présente a la 
récente conférence sur le ‘‘Refoulage a 
Froid de Il’Acier”, préparée par 
Institute of Sheet Metal Engineering 
Institut des Ingénieurs-Téliers). Il 
traite de l’étude faite au National 
Engineering Laboratory (Laboratoire 


Suite page 308 
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ZUSAMMENFASSUNGEN 
DER HAUPTARTIKEL 
Die Verringerung von Ab- 
messungsschwankungen beim 
walzen Seite 242 


Von 7. F. Wallace und K. Bayley 
Limen der 
en und Wider- 


standsverfahrer zur V erringerung 


Der Artikel zeigt 
Entwicklung von reakt 


und Regelung von Schwankungen in 
Dicke und Profil von Walzbl 


Das Vorspannungsverf 


h auf 
senr vori istangen 
walzwerken mit Ri zen an 

wenden. Verfahrer t werden 
: } ; 


0 4 rypoigret eEnUulzt : wird 


Oereil € 
jedoch darauf h 1 1, dass beim 
Einbau eine 

lungssystem 

Walzvorgang 

der anderen Teile der 


zu berucrsicniiger 


Einfiihrung in die Theorie 
und Praxis des Blechwalzens 
—8 ; Seite 247 


Von C. W. B.Eng., 
A.M.1.Mech.E. 


Starlingt, 


Lehrbuch de 
dem Pen 
Es beschreibt 


behandelt 


Dieses Kapitel im 

verstorbenen Verfasser 
delwalzwerk gewidmet 
dessen Aufbau, metal 
lurgische und mechanische Gesicht- 
spunkte und macht Angaben tiber die 
Leistung. Es werden ausserdem einige 
Vorschlage fiir moglhiche Anwendunger 
gemacht, beispielsweise als Ersatz fiir 
mehrere Walzgeriiste in einer Doppel- 


luostrasse 


Eine experimentelle Unter- 
suchung zum kalt-Strangpre- 
sen von Stahl Seite 253 


Von H. Li. D. Pugh, B.Sc., 
F Inst.P., F.1.M., M. T. Watkins, 
B.Sc., A.Inst. P., und ¥.McKenzie, 
A.M.1.Mech.E 


Dieser Artikel 


urde kiirzlich als 
Vortrag auf der , 


Konferenz de 
Institute of Sheet Metal Engineering 
iiber ‘*Kalt-Strangpressen von Stahl” 
gehalten Er berichtet iiber eine im 
National 


Engineering Laboratory, 


F rr S. 308 


RESUMENES DE LOS 
ARTICULOS PRINCIPALES 


La atenuacién de variaciones 
dimensionales en el laminado 
pagina 242 


Por ¥. F. Wallace y K. Bayley 


Este articulo indica avemdas para e] 
perfeccionamiento de métodos fre- 
acti vy resistivos para atenuar \ 
regular la calibre 4 
perfil de chapa laminada. La técnica 


del pretensado puede icarse venta 


ariacién de 


josamente a las lamimadoras continua 
de barras con cilindros cortos. Ya sé 
hallan funcionando con éxito proyecto 
te sistema de pretensad 

Se hace notar in embargo, que sé 
leben estudiar detemdamente las 
exigencias de la operacién de laminado 

la concepcion de los demds elementos 
conjuncto ante introducair un 
tema determinad regulacién de 


rma 


Introduccién a la teoria y la 
practica de la laminacién en 
plano—8 pagina 247 


Por { Ww. 
A.M.1.Mech.E 


Starling, B.Eng., 


capitulo del hbro del difunto 
esta dedicado al laminador 
planetario. Describe el laminador y 
trata de las caracteristicas metalur- 
icas y mecdnicas y del rendimento 
Ademds sugiere alguna 
po. ible del 
eyempl 


arios pedestale en un tren de 


aplicaciones 
como por 
u empleo en substitucidn de 


laminador 


faminacion continu 


Una investigacion experimen- 
tal sobre la extrusién en frio 
del acero pagina 253 


Por H. Li. D. Pugh, B.Sc., 
F Inst.P., F.1.M., M. T. Watkins, 
B.Sc., A.Inst.P., y J. McKenzie, 
A.M.1.Mech.E. 


Esta ponencia fué presentada durante 
una reciente conferencia sobre ‘‘La 
Extrusién en frio del acero”’ orgam 
-ada por el Instituto de Ingenieria de 
la Chapa Metdlica. Trata de un 


Continuard en p. 308) 
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Do you use sheet 


...and strip? 


Do you need it to be light yet 
strong, easy to fabricate yet 
rugged? Do you need it to’ have 
excellent resistance to corrosion? 
Then what you need is 
Birmabright. 

Birmabright Limited also 
manufacture plate, extruded 
sections, rod and bar, wire, 
tube and forgings in 

aluminium /magnesium alloy. 























Birmabright 


Birmabright Limited 


WOODGATE WORKS BIRMINGHAM 32 
BM 287 
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Incorporating PRESS TOOL ENGINEERING 
Official Organ of the follewing Aesociations: 


INSTITUTE OF SHEET METAL ENGINEERING 
President Chairman 
Mz. Jouw Ryan, C.B.E., M.C Mr. A. E. GILBER1 
Hon. Secretary: Mr. Jon#N Hooper, John Adam House, 17-19 John 
Adam St., Adelphi, London, W.C.2. Tel.: TRAfalgar 6171 (P.B.X 
SHEET METAL INDUSTRIES ASSN. LTD. 
Chairman: Mr. H. R. Trost 
Secretary: Mr. A. Ff Warp, F.C.LS., 68 
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Chairman: Mr. K. LIvERSIDGE. 
Secretary: Mr. F. J. Winrie_p, Chamber of Commerce, P.O. Box 360 
75 Harborne Rd., Edgbaston, Birmingham, 15. Tel.: EDGbaston 6171 


Gloucester Place 








LOOKING TO THEIR MUTTONS 


HE special visit to the United States and 

_ Canada to be paid by members of the 
Iron and Steel Institute later this year will 
further strengthen the co-operation which for 
many years has existed between steelmakers in 
this country and the North American continent, 
it will maintain those common ties which have 
united the scientists and technologists associated 
with the industry, and will highlight those 


common aims and ideals, and indeed many of 


the problems, which constitute the skills, 
sciences and crafts of the steel industry of any 
nation. 

The debt that the steel industry of the world 
owes to us is incalculable, for it was from this 
country, in past decades, that the major develop- 
ments stemmed. In fact, our “‘inventiveness”’ 
has always been one of our major exports, and it 
is unfortunate that, in latter years, the develop- 
ment of many of our ideas has taken place in 
other countries, particularly the United States. 
One has only to think of the planetary mill, a 
British concept, to quote a typical example of 
this. 

It is not untrue to say, however, that as far as 
“inventiveness’’ is concerned, Britain, in general, 
has maintained her place, but in some spheres 
there are indications that this is no longer so. 

The steel industry could do well, for example, 
to heed the note of warning recently sounded by 
Mr. H. F. 
Richard Thomas and Baldwins Ltd., whose 
words in a recent speech mirror many of our 
own thoughts. 

Britain cannot live on her past, and the current 
need is for increasing research such that we can 


outstrip the inventiveness of those countries of 
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the world which are now ahead of us both in 
steelmaking and processing. Let us adopt an 
attitude far removed from that of importing, 
copying and using under licence foreign pro- 
cesses and equipment. Only a quick glance 1s 
required at many British plants to show that 
they have been modernized by the use of 
American, European and even Russian equip- 
ment, and in a world of increasing competition 
this is a retrograde step. No country can hope 
to survive the technical sterility of copying 
ad infinitum and there must be, therefore, the 
will to develop originality and leadership. 
More research is the only answer to this 
problem. We must develop steels, coated and 
uncoated, to compete with other materials. 
For example, we need steels which are lighter, 
stronger, more corrosion-resistant and which 
will deep draw consistently. We need to know 
“what is a deep drawing steel.”’ We need to 
reduce the capital cost of the fabulously expen- 
sive continuous mills, continuous annealing, 
pickling and galvanizing plants. In fact simpler 
and cheaper plant is essential if steel is to 
survive future competition. 

We hope that those members of our own 
industry who take part in the visit referred to 
earlier will return with renewed enthusiasm for 
keeping our industry in the vanguard of 
technical developments. 

The ultimate aim undoubtedly is to produce 
steel economically direct from raw materials 
and to process this from the molten state direct 
into plate and sheet. Let us hope that the first 
announcement of such a process on a com- 
mercial scale will be by the British lion and not 
an imported lamb. 





The ATTENUATION 
of DIMENSIONAL VARIATIONS 
in ROLLING 


By J. F. WALLACE* and K. BAYLEY* 


WHITH the exception of special soft mills for 
temper rolling, a rolling mill is an elastic 
structure. An increase in the thickness or hardness 
of the material entering the rolls causes elastic 
deformation of the rolls and housings until equi- 
librium is re-attained at a higher mill load. The 
increase in pressure of the work on the work rolls 
produces further compression, shear and bending 
distortion of the rolls (Fig. 1), and stretch of the 
mill housings and compression of the screws. 
These deflections comprise an opening of the roll 
gap and a change in the profile of the roll-work 
interface (Fig. 2). The ratio of the increase of 
mill load to opening of the roll gap is the mill 
modulus (Fig. 3), which tends towards a constant 
value at high mill loads. 
The inherent gauge and profile attenuation of 
the mill (Fig. 4) depends on the resistance of the 


assembly to changes in roll gap with variations of 
methods of 


input gauge and profile. Reactive 
gauge and profile control depend on detecting 
changes in output from the rolls either visually or 
by instruments and adjusting the screwdown or 
strip tensions to regain the desired conditions. 
The speed of detection of gauge changes can be 
virtually instantaneous at the point of measurement 
but the operation of the control devices may take 
a substantial time in relation to the speed of rolling. 
The B.I.S.R.A. system of automatic gauge control 
operates from the rolling load and applies a screw- 
down correction which is automatically computed 
from the mill modulus characteristic. This eliminates 
the lost time and length of strip between the rolls 
and the gauge measuring point but even so, the 


t Sheffield 














operating time of the screwdown is appreciable and 
longer than desirable. 

Changes of shape are usually detected visually 
as the strip leaves the last stand of a continuous 
mill and this stand is run with a light reduction and 
utilized primarily for shape control. The correction 
of shape by screwdown or tension alters the reduc 
tion and, therefore, the gauge. For a particular 
roll profile, a satisfactory compromise of gauge 
and shape over a limited range of dimensions and 
hardness is attained by repeated approximations 
between the gauge and shape control stands. In 
jobbing and reversing mills it is often necessary 
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to change rolls for different widths and thicknesses 
of strip 

While the resistance of an unbacked roll to shear 
and bending distortion increases with roll diameter, 
the rolling load also increases (Fig. 5). The flattening 
of the work roll in the region of contact, which is 
effectively an increase of roll diameter, causes a 
further increase of rolling load. The interaction of 
these two factors results in a limiting reduction 
which the mill can impose on a particular material 
The limitation reduction decreases with increase 
of the ratio of roll diameter to sheet thickness and 
there is a practical limit to the minimum thickness 
which can be rolled with given roll diameter. 

The resistance to distortion and to roll flattening 


also depends on the modulus of the material of the 
Cast iron has only half the modulus of steel 
and is rarely used for the work rolls of cold-reducing 


rolls. 


mills. Tungsten carbide has three times the 
modulus of steel but its high resistance to roll 
flattening can only be economically utilized in the 
small-diameter work rolls of the Sendzimir type of 
cold mill in which high reductions are imposed on 
Stainless steel. 

Two-high mulls (Fig 6a), are restricted to low 
reductions or soft materials or to narrow widths 
where a satisfactory roll stiffness without an 
excessive roll diameter is given by a high roll- 
diameter to length ratio. In the 4-high mill (Fig. 
6b), a high limiting reduction and a stiff roll 
assembly is obtained by supporting the work rolls 
with large backing rolls. A further development 
is the multi-roll mill (Fig. 6c), where the backing 
rolls also give support in the direction of rolling 
and so very small work rolls can be employed 


Attenuation and Control of Shape and Profile 

The ideal requirement of the rolled sheet is that 
the thickness should be constant across the sheet 
and that the sheet should be flat, z.e. have good 
shape. In practice, it is always desirable to roll 
with a slight crown in the centre of the sheet and 
a degree of bad shape can often be rectified by 
INDUSTRIES 
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roller levelling. During rolling, correction of 
undesirable profile requires a variation of reduction 
across the sheet. As in cold rolling spread is 
largely restrained by the undeformed sheet and 
by friction between the sheet and the rolls this 
variation of reduction is reproduced as a variation 
of elongation or bad shape. It is, therefore, 
essential that a suitable profile and shape is produced 
in the early hot rolling stages where spread can 
absorb differences in reduction across the slab. 

As any elastic system deflects under load, even 
with 4-high and multi-roll mills, the longitudinal 
profile or roll camber (Fig. 7) is generated to allow 
for a specific amount of distortion. The camber 
to produce the desired strip profile depends on the 
magnitude and distribution of the work load and 
a given roll camber is only ideal for one set of 
rolling conditions. In practice it is often possible 
to schedule the rolling of various widths and 
properties of sheet to take advantage of wear of 
the camber and warming up of the rolls 

Che control of roll cambers to correct shape and 
to compensate for roll wear and temperature 
variations is obviously desirable. It is frequent 
practice to obtain some adjustment of camber by 
differential heating of the back-up rolls with gas 
jets, but this expedient should not be used on 
temper mills. A number of attempts have been 
made to vary the effective roll profile during rolling 
by externally applied bending couples, from 
forces applied within the roll or by skewing the work 
rolls, but none of these have found favour in 
industry. A recent patent granted to the Baldwin- 
Lima-Hamilton Corporation(') provides for variation 
of the effective camber of the work rolls of a 4-high 
assembly by loading between the work-ro]l chocks 
with hydraulic jacks (Fig. 8 If the delivered 
sheet has loose edges the load applied by the jacks 
is increased thereby reducing the reduction to the 
edge of the sheet with respect to the centre. In 
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this system the load applied by the jacks is in 
parallel with the work load and the control of 
shape or profile will affect the output gauge unless 
the mill is very stiff or has an immediately responsive 
reactive control to gauge changes. 

A similar but effectively different method of 
shape control is shown in Fig. 9. The wedges or 
hydraulic load cells operate between the work-roll 
chocks and the baek-up roll chocks, i.e. in parallel 
with the back-up roll. The screwdown load is, 
therefore, always equal to the work load and 
control of shape does not affect the mean reduction 
According to the setting of the wedges or the 
pressure in the load cells, the load path from the 
work roll to the screwdown (Fig. 9a) is 
divided between the path from the work-roll 
barrels to the backing-up roll, A, and the path 
from the work roll through the work-roll chocks 
and the wedges, B. With a parallel work-roll and 
full ground backing roll and the wedges or load 
cells unloaded, a higher reduction is given at the 
centre of the strip than at the edges. As the 
wedges are progressively inserted or the pressure 


in the load cells increased, part of the rolling load 
is transmitted to the work roll through the work- 
roll chocks until the edges are given a higher 


reduction than at the centre. Control of shape is 
therefore effected. Alternatively, the work roll 
could be ground full and the wedges used to bend 
the roll to give the desired contour under load. It 
is probable that some camber on both backing and 
work rolls is desirable to minimize wear during 
operation over the normal range of profile variations. 

The stiffness of the loading system between the 
work roll and backing-up-roll chocks will influence 
the attenuation of profile variations in the strip. A 
soft loading system, such as by constant pressure 
load cells will in effect set the reduction across the 
strip and maintain the shape of the strip through 
the rolls. A hard loading device, for example, a 
wedge, will substantially preset the profile and 








variation of profile entering the rolls will be seen 
as changes in shape of the rolled sheet. A hard 
system is, therefore, desirable in the hot-mill 
stands and a soft system in the cold-reducing and 
temper-mill stands. 

A difficulty which is often put forward in applying 
this system of control of the roll profile to cold and 
hot reducing mills is that work-roll necks are 
normally designed to the limit of working stress 
and are not able to accept with safety the additional 
stresses to produce bending. However, it is 
practice on some temper mills to drive positively 
only one of the work rolls with a slipping clutch in 
the other roll drive which limits the driving torque 
to that required to run the roll up to speed and to 
revolve the roll with no work in the roll gap. 
Profile control could be safely applied to the 
undriven roll without overloading of the roll neck. 
Moreover, it has been mentioned that one stand of 
a continuous cold reducing mill is usually operated 
primarily for shape control with only a small 
reduction in gauge. It would seem that with a 
positive limitation of the input torque the roll 
necks should be capable of transmitting the 
bending stresses for a limited degree of shape 
control which would be of practical significance. 


Attenuation of Gauge Variations 
The mill modulus curve as conventionally 
presented is a combination of the roll and frame 
deflections. In a 2-high and a wide 4-high mill, 
the roll deflection and frame deflection are similar 
in magnitude. With a narrow 4-high mill the 
frame deflection may be considerably greater than 





INDUSTRIES 
April 1961 


SHEET METAL 








[}—- 


Se, 


k-@-4 


~ 4 














pre ae | 


that due to bending and shear of the rolls. In 
either case it is an advantage to increase frame 
stiffness but even more so with the 4-high mill. 

In the conventional mill (Fig. 10) the load path is 
as shown where As, /s and Es are the cross-sectional 


area, effective length and modulus of elasticity of 


the screw etc. neglecting bending of the housing 
yokes and accommodation of bearing and interface 
Clearances the spring frame, dS, for an increase 
work load dF is 
hm GH ae ect ae} 

\AsEs AHEH Ac Ec} 
and the spring rate k,, which is equivalent to the 
mill frame modulus M,, is given by x 

In non-prestressed mills the spring rate on low 
work loads is considerably decreased due to the 
taking up of bearing and interface clearances. 
Simple prestressing, as discussed by Starling(*), may 
substantially eliminate the knee of the curve but, 
except for the replacement of some cast iron in the 
housing by steel tension rods, will not increase the 
mill modulus at normal operating loads. 

With reference to a 2-high mill, it can be seen 
from Fig. 11 that a minimum length of load path 
is obtained by placing a suitable block between the 
work-roll chocks and preloading so that pressure 
is always maintained between the block and the 
chocks. The effect of the work load is to reduce 
the load transmitted by the block so that the work 
rolls will move apart according to the block stiffness. 

The housing and chock assembly is then analagous 
to the spring systems (Fig. 12) where &,! is the 


housing and screwdown spring rate and k,! th 
spring rate of the direct load path. 
ko! I 
" lw 2 kk 
Aw Ew Ac Ec 


The effective housing modulus is R,! k! M> 
M,_ &,! k, 
a a i 
The dimension of the block can conveniently be 
such that the stiffness &,! is many times the stiffness 
k,!. The block could be of tungsten carbide 
giving a further increase in stiffness although in 
practice this may not be significant compared with 
the comparatively low stiffness of the work roll 
bearing assemblies which are in series with the 
wedge. 

In a typical small 2-high mill the stiffness of the 
conventional mill housing is about 1 per cent of 
the stiffness of a block which could be inserted 
between the chocks. The housing stiffness can, 
therefore, be neglected and, in fact, a soft system 
for loading the mill can be used. This permits 
the housing to be designed purely on stress and 
stability consideration rather than stiffness. 

An outline of a 2-high mill incorporating this 
system of prestressing is shown in Fig. 13. A 
constant hydraulic load is applied across the chocks 
from the load cylinders set below the mill. Wedges 

Continued in page 246 
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(Continued from page 245 

between the chocks, with a semi-wedge angle of 
less than the angle of friction, act as rigid block 
under the resultant of the applied load and the work 
load but may be controlled by screw, toggle or 
hydraulic means to give an over-riding control of 
gauge. The stiffness of the control system will 
not, therefore, affect the stiffness of the mill. 

The setting of the mean rolled gauge by means of 
the wedges is precisely similar to normal screwdown 
and involves no especial difficulty to the operator. 
During rolling the mill will act with instantaneous 
response to transfer part of the pre-load to or from 
the wedges and the rolls according to roll gap 
variations. As the wedge has a very high stiffness, 
a small increase in the roll gap due to increase of 
input gauge or hardness will remove a fraction of 
the load from the wedges and this load will be 
applied to the work and attenuate the variation in 
output gauge to a fraction of the variation of the 
input gauge. Automatic gauge control signalled 
by a “flying mike”’ or radio-active gauge could also 
be operated on the wedges to give long term control 
against taper or progressive change in hardness 
along the length of a coil. In fact, the high mill 
stiffness would increase the effectiveness of the 
A.G.C. as random irregularities are not perpetuated 
in the rolled sheet and the dead region of the 
control can be minimized without danger of 
hunting and excessive wear on the control 
mechanisms. 

A similar system of prestressed operation can be 
incorporated in a 4-high mill. In this case the 
gauge control wedges operate between the backing- 
up-roll chocks as shown in Fig. 14. The load path 
is then greater than in the 2-high mill but as the 
roll assembly has a greater stiffness, the percentage 
gain in stiffness by prestressing of a 4-high mill 
will probably be greater than with a 2-high mill. 


Conclusions 
The discussion has indicated lines of development 
of reactive and resistive methods for attenuating 
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and controlling variations in gauge and profile otf 
rolled sheet. The prestressing technique can with 
considerable advantage be applied to continuous 
bar mills with short rolls. Schemes similar to this 
system of prestressing are already in successful 
operation, i.e. the §.K.F. bar mill and the Hunter 
Aluminium Company strip mill(*). It has, however, 
been pointed out that careful study should be given 
to the requirements of the rolling operation and the 
design of the other components of the assembly 
before incorporating a particular system of shape 
control. 
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INSTITUTE OF WELDING 
Spring Meeting 
"THE theme of the Institute’s Spring Meeting 
to be held in London from April 25 to 28, will 
be “Recent Developments in the Welding and 
Allied Processes.” 

[en papers are to be presented at three technical 
sessions on the mornings of 26, 27 and 28 April. At 
the first session the Institute will discuss recent 
developments in contact type electrodes, the use of 
gas mixtures in gas shielded bare wire welding, and 
automatic tungsten arc welding of heat exchangers 

The second session will be given up entirely to 
metal spraying and brazing. One paper deals with 
automatic controls of mechanized metal spraying 
equipment and another describes an adhesion test 
for aluminium spray-coatings and other metallized 
surfaces carried out at the National Gas Turbine 
Establishment. 

The last meeting is concerned with stud welding, 
a new German process called Foil Seam Welding, 
and some work undertaken at the British Welding 
Research Association on the inert gas shielded 
metal arc welding of thick copper without preheat 

Post-graduate Welding Course 

rhe Institute has announced a post-graduate 
course in welding technology which the Ministry of 
Education has set up in response to the representa- 
tions of the Institute and the British Welding 
Research Association at the College of Aeronautics, 
Cranfield; this course will open in the autumn of 
this year 

Already, the minimum enrolment to ensure the 
holding of the course has been secured as a result 
of promises from A.E.I. (Manchester) Ltd., 
British Oxygen Co. Ltd. and Whessoe Ltd. The 
British Oxygen Company has also promised to 
endow two Bursaries for a period of seven years, the 
candidates to be selected by the Institute. 
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THEORY AND PRACTICE 
OF FLAT ROLLING—3& 


By the late C. W. STARLING, B.Eng., A.M.I.Mech.E. 


(Continued from page 218, March 


THE PLANETARY MILL 
\WW HEN discussing the principles of rolling 
theory it was pointed out that all mills with 
the exception of the planetary mill had a pair of 
work rolls actually reducing the metal, and the 
theory was based on the forces between them. The 
planetary mill is quite different, being called by 
the makers a cyclical or discontinuous rolling 
process with no true rolling action. It has been 
described by others as intermediate between a 
forging and a rolling process. This mill 
developed by Sendzimir, and a considerable amount 
of time and money hes been spent on the design and 
subsequent development, yet it is true to say that even 
now there are features of the design which cannot be 
fully analyzed theoretically. This chapter, there- 
fore gives an outline of what the mill is and does, 
with only a brief reference to the theory 
The mill basically consists of a pair of heavy 
backing rolls surrounded by a large number of small 
planetary rolls, as shown diagrammatically in 
Fig. 137 and in one pass through this roll assembly 
a slab can be reduced directly to strip. An actual 
mill built under licence by W. H. A. Robertson and 
Co. Ltd., of Bedford, is shown in Fig. 138, in the 
maker’s assembly bay. The mill stand consists of 
the planetary rolls together with a pair of feed rolls 
which give a small preliminary reduction and force 
the bar into the planetary rolls. In Fig. 138 the 
roll necks to the right hand side of the housing are 
the planetary rolls and the necks on the left are the 
pinch rolls. Fig. 139 shows clearly the planetary 
roll assembly withdrawn from the mill. On the 
extreme right of this photograph a vertical drive 
shaft cover can be seen joining the top and bottom 
chocks. This is to synchronize the two sets of 
work roll cages and will be discussed later 
The planetary mill is the only true continuous 
mill, as the slabs are actually butting end to end and 
pushing each other through the mill, whereas in the 
so-called continuous strip mill, there is inevitably a 
gap between cach slab. In fact, in the early rough- 
ing stands a considerable gap must be left between 
slabs to avoid overlap in the finishing stands. A 
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complete lay-out of a planetary mill may be as 
shown in Fig. 140 The slabs are fed slowly 
through a long, high-intensity furnace immediately 
prior to the mill, which usually is of such a length 
that the slab can be brought up to rolling tempera- 
ture in approximately ten minutes. The furnace is 
carried right up to a descaler and from this the 
slabs are gripped by the pinch rolls and fed into the 
mill. Immediately on leaving the 
mill, now in strip form, a two-high 
mill smooths the surface and the 
down a normal run-out table to the 
coilers. An installation of this nature will reduce 
a slab from say 4 in. to 0.080 in. This installation 
can be contrasted with the normal continuous strip 
mill consisting of slab furnaces, scale breaker, four 
roughing mills, finishing scale breaker, six finishing 
mills, run-out table and coilers. Even allowing for 
the fact that a continuous strip mill can take a 
heavier slab, it is obvious that the capital cost of a 
planetary mill will be only a fraction of the cost of a 
will also be a saving in 
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c mill. There 
manpower to operate the mill and in maintenance 
staff, so reducing the operating costs. Alternatively, 
the planetary mill could be used to replace a number 
in the continuous mill, in which case the 


on’ inuous 


ot star i« 


i U 














slab could be reduced from say 6 in. to #% in. in the 
planetary mill and finish in three finishing stands, 
as in a continuous strip mill. 


Before continuing further with the discussion of 


the merits and uses of the mill, it is necessary to 
have some knowledge of the method of rolling. 
Fig. 141 shows diagrammatically a slab pass- 
ing through the roll 
bite. Two pairs of 
work rolls are shown in 
contact with the slab at 
a given instant. The 
pair of rolls, A, make 
contact with the slab, 
then follow down the 
curve with a rolling 
action between the 
back-up roll and the 
slab, giving a small 
almost fixed reduction 
all the way down the 
curve until position B 
is reached and the final 
gauge obtained. As 
each pair of work rolls 
passes out of the roll 
bite, another pair make 
contact with the slab 
and repeat the rolling 
action before passing 
out of contact. The 
actual reduction is 
obtained, therefore, by 
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Fig. 138. left 
planetary mill 
construction 
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planetary mill 
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a series of small reductions by each pair of work 
rolls in turn, following each other in rapid succes- 
sion. While in rolling contact with the slab 
each pair of work roils is also in rolling contact 
with the backing roll and there should be no 
slippage. The drive is through the backing rolls 


which turn the work rolls by friction and also 
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propel them forward. It will be seen that as there 
is no true rolling action, there is no force tending to 
draw the slab into the rolls and the pinch rolls are 
provided to force the slab forward into the bite of 
the planetary rolls. The rate of rolling is, therefore, 
controlled by the speed of the pinch rolls. If the 
slab is pushed forward a distance represented by 
the shaded section length /, Fig. 141, in the time 
taken by one pair of rolls to make contact with the 
slab and leave again, this distance will be repre- 
sented by length L after rolling. For a heavy 
reduction this may be as much as fifty times the 
original length /. As the work rolls are moving 
around the periphery of the backing roll on a 
curved path, the resulting length L is theoretically 
concave, but due to the spring of the mill and the 
roll-gap transfer function, this concavity is much less 
than might be supposed. It was originally thought 
that one of the major drawbacks of the planetary 
mill might be a finished strip with a “washboard”’ 
effect, due to the slight corrugations in the surface 
and it was for this reason that the planishing mill 
was installed. It has been found in practice, 


however, that this is not a serious problem and 
even without using the planishing mill, the flatness 


of the surface is suitable for most purposes 
Another interesting phenomenon of the planetary 
mill is the back-wave. As the small-diameter work 
roll comes into violent contact with the slab, there is 
a tendency for the hot metal to flow in the direction 
of least resistance away from the point of contact of 
the roll and there is a small build up at points a and 
b in Fig. 142(a). If the build up at a and 4 is 
small, it is removed by the subsequent work rolls, 
but due to the direction of rotation of the rolls, the 
wave may grow to form a back fin, as shown in 
Fig. 142(b). If this occurs the back fin will roll 
under at regular intervals and form a pattern of 
slivers on the surface of the strip. It is difficult to 
obtain a true analysis of this problem, but it is 
found in practice that depending on the material 
being rolled and the reduction being taken, the feed 
rolls can be adjusted to a speed which will keep the 
back-wave under control. It then has a beneficial 
effect, as the small back wave dislodges scale from 
the surface before the slab actually enters the roll 
bite and is blown or washed off, giving a clean 
surface on entry to the mill. It has been suggested 
that if the back wave is allowed to grow beyond the 
point at which a small back fin forms and rolls under, 
it may be possible to obtain a complete and con- 
tinuous back fin which is in effect giving a 
continuous scarfing effect before the slab enters the 
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rolls. This has not yet been achieved in practice. 
In general, there is much less scale formation 
during a pass through a planetary mill than there is 
in a corresponding reduction in a continuous strip 
mill. In the planetary mill the slab is in the 
furnace for ten minutes or less and with the simple 
tunnel furnace it is easier to maintain an atmosphere 
to keep scaling to a minimum than in the massive 
slab furnaces used in conjunction with continuous 
strip mills. The slab, therefore, leaves the furnace 
with only a small amount of primary scale, which 1s 
removed before entering the mill and as it is 
completely reduced to strip in a matter of seconds, 
there is little chance for the formation of secondary 
scale. If the strip is cooled rapidly after leaving 
the mill, this cleanJiness is maintained and it may be 
possible to cold reduce strip from a planetary mill 
without pickling. It has also been suggested that as 
the mill is so compact, it may be possible to place 
the whole unit in an atmosphere to prevent scale 
formation. 

In the continuous strip mill, slabs are in the 
furnace for a much longer time, giving a heavier 
primary scale. This can be broken off quite 
efficiently by the scale breaker and high-pressure 
water jets, but the time taken to travel through the 
roughing train is sufficient to allow a substantial 
formation of secondary scale which is more difficult 
to remove. It is extremely important that all water 
jets for scale removal throughout a continuous strip 


Fig. 141 





(d 


and (b).—Diagram of a slab in a planetary mill 
showing the formation of a back fin 


Fig. 142 (a 


mill are kept in good condition and the water supply 
is at the correct pressure. One blocked jet is 
sufficient to cause a streak of heavy scale down the 
finished strip and even if the scale is pickled out, 
the cavities left in the strip are sufficient to 
necessitate rejection after cold rolling. 
Metallurgically, the planetary mill is quite 
different to any other mill. The work done in 
reducing from slab to strip in a maiter of seconds 
causes a considerable temperature rise and it would 
be expected that the strip would leave the mill 
hundreds of degrees hotter than the slab. Each 
work roll, however, is only in contact with the slab 
for a fraction of a second, after which it passes 
round the back-up rolls and is cooled by water 


sprays. This discontinuous rolling cycle, therefore, 
enables the work rolls to remove some heat from 
the slab, which is then removed from the rolls vy 


the cooling water. This cooling effect prevents an 
excessive rise in temperature in the slab. The 
finishing temperature can be adjusted by varying 
the speed of the planetary rolls in relation to the 
feed. If the planetary rolls are running fast, the 
temperature can be maintained virtually constant, 
as more heat will be taken out of the slab by the 
rapid contact with successive work rolls. With 
this more rapid contact, the length of finished strip 
obtained during the time of contact of one pair of 
rolls will be shorter and the “corrugations” will be 
finer and closer, giving the effect of a smoother strip 
surface. Conversely, running the rolls slowly in 
relation to the feed allows the temperature to build 
up somewhat and gives a relatively long wave length 
to the corrugations. 

This feature of the planetary mill is of great 
importance for several reasons :— 

(a) If the mill speeds are set to allow some 
increase in temperature, the required finishing 
temperature for metallurgical purposes can be 
obtained from a furnace temperature which is lower 
than the finishing temperature. In the continuous 
strip mill, of course, the furnace temperature is 
usually of the order of 600° F. higher than the 
required finishing temperature to allow for the 
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considerable cooling of the slab by radiation as it 
passes down the roller tables between the mills and 
by the roll cooling sprays and the high pressure 
scale removing jets. The saving in heating costs 
can bé substantial, as fuel costs rise rapidly with 
relatively small increases in temperature in the 
upper range. 

b) The lower temperatures 
reducing scale formation. 

c) It is much easier to roll hard alloys to thin 
gauges. In a normal strip mill, when the slab is 
thick and easy to roll, it is at its highest temperature 
and as it becomes thinner the rate of fall of tempera- 
ture increases, together with a rise in yield point, 
making it more difficult to obtain gauge. In the 
planetary mill, as the slab becomes thinner the 
temperature rises and is highest when the slab is 
thinnest, which is the requirement for lowest 
rolling loads. Even with mild steel, on a wide 
strip mill the minimum gauge which can reasonably 
be obtained is 0.064 in. At this gauge the finishing 
stands are screwed down under a substantial load 
before entrance of the strip and any gauge changes 
required mean screwing down in the early stands 
when the strip is thicker, as the screws on the last 
stands have little effect. Other materials, such as 
Cor-ten, harden very quickly with reduction in 
temperature and it may be difficult to reduce a wide 
Cor-ten strip below 0.080 in. on a strip mill. It has 
been found in practice that a Cor-ten or stainless- 
steel slab rolled immediately after a mild-steel slab 
at the same mill setting on the planetary mill gives 
the same gauge within two or three thousandths of 
an inch. 

Another important point metallurgicaily is that 
all plastic reduction taken on the slab is under all- 
sided compression. In a normal mill there is 
vertical compression from the rolls and horizontal 
restraint outwards along the roll barrel by the 
frictional forces, but there is free flow laterally both 
forwards and backwards. In the planetary mill, in 
addition to the vertical and sideways restraint, there 
is compression laterally due to the feed rolls pushing 
the slab into the planetary rolls. The mill is, 
therefore suitable for rolling materials which are 
subject to cracking. 

Some of the mechanical features of the planetary 
mill are of interest, as they are so widely different 
from any other mill. The general arrangement of 
the mill can be seen from the photographs, and the 
diagrammatic arrangement of the planetary roll 
assembly and the feed rolls is shown in Fig. 143. 
Between the feed rolls and the planetary rolls is a 
water-cooled guide, which prevents any tendency 
towards buckling in thin slabs and ensures that 
slabs are in line at the joints of consecutive slabs. 
These guides are faced with a very hard material 
such as Stellite and there is sufficient clearance to 
ensure that the slabs will not be scratched by the 
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guides. When the mill is shut down for any reason, 
there will necessarily be a length of slab left between 
the feed rolls and the planetary rolls and the strip 
must be burned off to enable this short length of 
slab to be backed out of the mill. With the mill 
working continuously this is not a serious problem, 
but under conditions necessitating intermittent roll- 
ing, it could have a substantial effect on the yield. 

The cages carrying the planetary rolls are 
synchronized by means of gears and a drive shaft, 
to ensure that the work rolls are always directly 
opposite to each other when first making contact 
with the slab. When rolling, the planetary rolls 
rotate on their own axis and around the backing roll 
by friction between the material and the backing 
roll. It can be shown from the geometry of the 
operation that as the work rolls pass through the 
reduction period, there will be a tendency for each 
roll to speed up on its own axis and, therefore, to 
move forward on the backing roll and speed up the 
supporting cage. This feature was the biggest 
mechanical problem in developing the mill, but has 
now been overcome by mounting the bearings 
carrying the planetary rolls in the cage with freedom 
to move a small distance circumferentially. They 
are restrained by coil springs, so that when entering 
the roll bite, the slight increase in speed is taken up 
by compression of the springs and after leaving the 
bite, the springs return the bearings to the beginning 
of their travel preparatory to entering the bite 
again. As the work rolls are moving at speeds up to 
3,000 r.p.m. the bearing assemblies require careful 
design, and these bearings were responsible for 


most of the teething troubles on the installation of 


the first British mill. 

As the work rolls are only in contact with the hot 
metal for a fraction of a second, then cooled, they 
work at a low temperature and are normally of a 
similar hardness to rolls used in a cold-reduction 
mill. 
the high speed of the rolls, it is usual to obtain 700 
to 800 tons before requiring regrind, whereas the 
backing rolls being much larger, will roll thousands 
of tons without a regrind. The roll change is no 
more difficult than in a conventional mill, as the 
complete planetary assembly is withdrawn from the 
housing and replaced by a spare which has been 
reground. 

The various electrical drives for this mill are 
interesting, as again they pose special problems 
The furnace rollers are set to a fixed speed corres- 
ponding to that of the feed rolls. In order to 
ensure that no gap appears between the slabs, due to 
slightly incorrect speed matching, it is usual to 
have a pair of pinch rolls situated at the outlet of the 
furnace, which are driven at a slightly faster speed 
than the feed rolls. If a gap appears, therefore, the 
pinch rolls can be closed on the slab and accelerate 
it to close the gap. Because of the very high reduc- 
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It has been found in practice that in spite of 








143 General arrangement of feed rolls and planetary 


ania. a le , 
rolls with water-cooled guides 


tions taken, the planishing mill and roller tables 
may have to travel at linear speeds up to fifty times 
as great as on the in-going side. An accurate control 
of speed is required on the planishing mill, as the 
large differential between the planetary rolls and 
planishing rolls, together with the short distance 
between them could very easily cause a loop to 
form or the strip to be placed under tension. A 
looper is provided to enable the operator to check 
that his speeds are correct, but use of the looper can 
only compensate for minor inaccuracies. As with 
any other hot mill, if the strip is placed under 
tension it will easily neck down and give an under- 
width, or what is worse, a coil which varies in 
width from end to end. 

The outputs originally estimated for this mill have 
already been exceeded in practice and it is possible 
to roll from say a 4-in. slab to 0.080 in. at a rate in 
excess of 2 tons per hour, per inch of width. Asa 
roughing mill rolling from 6-in. slabs to say % -in., 
it is anticipated that over 6 tons per hour per inch 
of width could be obtained. It appears, therefore, 
that a hot mill consisting of a planetary mill and 
three finishing stands could be expected to compete 
with the conventional continuous strip mill on 
weekly output. It is claimed that gauge tolerance, 
both across and along the length of coil from a 
planetary mill is extremely good and can actually 
keep within the tolerance for cold-rolled strip and 
sheet. The run down in gauge due to variations in 
a continuous strip mill is an annoying feature, as it is 
difficult to compensate for it. Attempts have been 
made by forms of differential heating to control 
the run down, but with little success. In addition 
to change in gauge due to change in temperature, 
there is a sudden increase in gauge at the tail end 
of a coil as it leaves the various mill stands. In the 
planetary mill, the slab is out of the furnace for a 

Continued in page 252 
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Electromachining : 
A New Technique 


N advance in electrochemical machining tech- 
niques has been demonstrated recently by 
Metachemical Processes Ltd., Crawley. Based on 
work effected at the Battelle Memorial Institute and 


Fig. 1 (above Equipment for electromachining turbine blades 





Fig. 2 (right Equipment for hard-copper plating bores 
i 


commissioned by the Steel Improvement and 
Forge Co. in the U.S.A., it was discovered that if 
the gap between the anode and cathode is reduced 
to about 0.005 to 0.010 in. the anode dissolution is 
such as to impart to the anode a facsimile of the 
cathode shape. In addition, by pumping the 
electrolyte through the gap at relatively high speeds 
the current density could be increased to up to 
1,500 amp. per sq. in. As a result a “cutting” 
speed of 0.05 to 0.1 in. is claimed irrespective of the 
composition of the anode. 

At Crawley the process was demonstrated 
machining gas-turbine blades in Nimonic alloy, and 
Fig. 1 shows the SIFCO machine being loaded with 
a typical rough forged blade section. In this 
machine the gap distance between anode and 
cathode is automatically maintained at the correct 
value during the machining operation. 

The technique has also been successfully applied 
to cutting-off operations, deep-hole drilling (to 
diameters as small as 0.012 in.), die sinking and 
similar operations; for all these operations 
machines have been designed by SIFCO. 

The same technique has also been adapted for 
rapid electrodeposition (Fig. 2). 


Theory and Practice of Flat Rolling 
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matter of seconds before it enters the 

mill and as each portion of the slab is 

exposed to the atmosphere for an identical 

period, the temperature throughout the 
slab is constant and run down due to tempera- 
ture effects is eliminated completely. The tail-end 
gauge swing is also eliminated, as all the reduction is 
carried out in one stand and there is no change in 
the conditions corresponding to the changes as the 
tail end leaves each successive stand of a continuous 
strip mill. 

With all the theoretical advantages enumerated, 
most of which have now been proved in practice, 
it may be thought surprising that the planetary mill 
is not more popular. In the first few mills some 
considerable development was required, even after 
going into production, as may be expected on such 
a radical change from conventional design. As 
they are beginning to prove that these heavy 
reductions are practical on a production basis, 
more interest is being shown by firms specializing 
in relatively small tonnages of alloyed steel. It 
may be some considerable time before a mill of this 
type is considered in the high production sheet 
trade. Over many years, as the requirements from 
the press shop have become more exacting and 
car-body manufacturers are asking for ever deeper 
pressings, the metallurgical requirements on a 
continuous strip mill have been developed to obtain 
the necessary drawing properties. It is unlikely 
that any new strip mill which will be required in 
production as soon as possible, will deviate from the 
conventional design, as apart from the commission- 
ing of a new type of mill, so much time will be 
taken up in developing the deep-drawing properties 
of the rolled sheet. 

(Series to be continued.) 
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An Experimental Investigation 


into the 


COLD EXTRUSION OF STEEL 


By H. LI. D. PUGH, B.Sc., F.Inst.P., F.L.M.*, M. T. WATKINS, B.Sc., A.Inst.P. 


, and 


J. McKENZIE, A.M.1.Mech.E.! 


INTRODUCTION 
essentially 
changed in 


extrusion 1S 

of metal is 
t volume into a continuous product 
always smaller than 
forcing 


cross-section, which 
the original billet. This is done by 
through a suitably shaped die to form rod, 
or can. The is of relatively 

origin when compared with traditional methods of 
working and it is rapidly becoming firmly 

established as a process of major importance 
[he process of metal extrusion originated some 
150 years ago with the manufacture of lead pipes. 
Up until the end of the 19th century, the extrusion 
process was still used almost exclusively for the 
extrusion of lead and had not been applied to any 
great extent to other metals. However, the success 


of the process and the advanced stage to which it 


process recent 


had been brought in the case of lead made it 
»vitable for its application to other metals to come 
active consideration. At that time it was 
necessary to heat these other metals to 
temperatures, e.g., 600° C. in the case of 
id so the application of the process to metals 

1an lead had to await the development of dic 

id containers to withstand temperature and stre 
ms set up in the process. The necessity to 
> metals prior to extrusion was, in fact, due 
limited press capacity, but at that time 
mistakenly thought that these metals did not 
sufficient plasticity” at normal temperatures 
this misconception has persisted to some 


tT 


extent since that time and 1s partly responsible for 


Plasticity 


Engine ring Laboratory, East Kilbride, 


Glasgov 
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r moe T, 1960, 


in the introduction of cold extrusion both 


icia\ 
n-ferrous metals and particularly of steel. 
spite the fact thai the cold extrusion of metals 
er than lead dates from the early part of the 
iry with the development in the U.S.A. of the 
process and its application to the manu- 
of cartridge cases, tooth-paste tubes and 
ndenser cans in non-ferrous metals, it was not 
til the late 1920’s that the cold extrusion of steel 
seriously considered as a possible process. 
Che initial attempts were made in Nuremberg, 
many, but progress was limited until the mid 
}0’s when Singer patented the use of metal 
phates as a lubrication carrier. This work was 
of major importance in the development of cold 
extrusion of steel. However, because of its value 
in the manufacture of armaments, the main develop- 
ments which took place at that time in Germany 
were kept secret. By 1942 the process was in 
limited use in the U.S.A. Towards the end of the 
the American Government placed development 
contracts with the Heintz Manufacturing Co. and 
the Mullins Manufacturing Co. to study the cold 
*xtrusion of steel. This work formed the foundation 
the know-how of the process now possessed by 
everal American firms. Because of their early 
interest in the subject, these American firms and 
German firms have expertise on the cold 
rusion of steel based on many years’ experience, 
ften obtained as a result of trial-and-error 
methods, and from observation of results obtained 
in industry The growing realization of the 
economies which could be effected by the elimina- 
drastic reduction of the waste due to 
machining has led to increasing interest in the 
potentialities of cold forming processes. Such 
processes are quite suitable for giving precise 
forms of product, they are also adaptable for mass 
production, can yield a high production rate and a 
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product of enhanced mechanical properties com- 
pared with those of the original material. In the 
case of steel this means that a lower grade and 
cheaper material can possibly be used to achieve 
given properties in the final product. Precision 
components in the steel can be produced by 
closed-die forging, by extrusion, or by a combination 
of extrusion with other processes such as upsetting, 
coining, ironing, etc. 

As a result of the growing interest in the cold 
forming of steel, the forging industry is now 
demanding of press manufacturers equipment for 
such processes for the production of specific 
components. The problems which then have to be 
solved are what material should be used, how the 
component should be made, how the press and 
tooling should be designed and made, and to 
provide equipment which guarantees a specific 
number of components at a given economic cost. 
Since much of the essential information for the 
solution of such problems has not been available in 
this country, it has not been possible to supply such 
equipment complete with tooling of guaranteed 
performance without buying the know-how of the 
actual equipment from overseas. 

An investigation of the cold extrusion of steel was 
therefore undertaken at NEL to provide the 
necessary background knowledge for its commercial 
exploitation. This consisted of a study of the 
extrusion pressure, the flow of metal during 
deformation and the mechanical properties of the 
product resulting from the extrusion of simple 
axisymmietrical rods, tubes and cans. The effect of 
various process factors such as reduction, tool 
geometry, lubrication, ram speed as well as the 
chemical composition of the steel, slug geometry 
and slug preparation was determined. This work 
has provided a good deal of the relevant data 
necessary for the commercial exploitation of the 
process and for the design of tooling and the load 
capacity of the press required. It has also indicated 
the limitations of the process due to excessive 
stressing on the tooling, of the limitations of the 
material flow and of the necessity of deforming 
material in more than a single operation. 

The present investigation has been confined to 
conditions of single-stroke working. No informa- 


tion is yet available from this work on the life of 


tooling, but steps are being taken to determine 
whether the pattern of behaviour established under 
single-stroke working conditions is significantly 
altered under conditions of repetitive working. 
This should also give some information on tool life. 

It has already been found that such empirical 


research which can produce results quickly is of 


particular value in providing a solution to industrial 
problems by substituting quantitative data for 
speculation on the effect of the many process 
variables. 
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2. METHOD OF INVESTIGATION 
2.1 Equipment 
Crank Press 
The test extrusions were carried out in a crank 
press of 150-tons capacity provided with a variable 
stroke of 3 to 12 in. and capable of operating at 
10 to 60 strokes per min. (corresponding to impact 
speeds of 2.6 and 15.7 in. per sec. respectively on 
slugs 1 in. high). The bolster was fitted with an 
8-in. diameter hydraulic ram to facilitate the 
calibration of the load cell im situ. 


Extrusion Sub-press 

A sub-press (Fig. 1) was mounted in the crank 
press for the extrusion of rods, tubes and cans. 
The extrusion chamber consisted of an insert A 
made in a 2 per cent C, 12 per cent Cr tool steel, 
fully hardened and tempered at 250° C., shrunk 
with an interference of 0.005 in. per inch into an 
outer ring B of steel to B.S. En 26, fully hardened 
and tempered at 425° C. The circumference of the 
chamber was provided with a l-degree taper, 


mating with the bore of a retaining ring C which 
was bolted through the annulus D to the base J. 
The dies used in the extrusion of rod and tube, 
each consisted of an insert E made from a | per cent 
C, 0.85 per cent Mn, 0.75 per cent Cr, 0.4 per cent 
W tool steel provided with a l-degree taper and 


Sub-press for the extrusion of rod, tube and can 


fA ed} 


Fig. 1 
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\ 
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press fitted into a ring F made in steel 
to B.S. En 26 hardened and tempered 
as above. During the extrusion the 
die was located concentric with the 
chamber base by means of the annulus 
D and held flush with the base of the 
chamber by a backing ring G and the 
wedge plate H. The annulus D was 
bolted to the base J which was wholly 
supported on the load cell L and 
located axially by the annulus K which 
was bolted to the bottom platen 

Che punch head P made f.on the 
2 per cent C, 12 per cent Cr tool steel, 
as above, was fitted into the holder Q 
and located by a locking screw. The 
punch holder was mounted in a collet 
fixed to the top ram platen and 
secured by a locking ring S 

In the extrusion of cans, the die E 
was replaced by a compression disc of 
the same tool steel and the punch P 
by one of 2 smaller head diameter. 

Dies with aperture diameters rang- 
ing from 0.95 in. to 0.40 in. were 
provided with a flat or sharp entry 
1.e. square shouldered) having a 
0.05 in. radiused edge and a land of 
} in. in the throat. Dies having 
aperture diameters of 0.5 in. and 
0.8 in. were also provided with conical 
entries ranging from 150 to 40 degrees 
included angle and radius entries 
ranging from 0.25 in. to 0.05 in. 
radius where these could be accommo- 
dated. The diameters of the pilots 
used in the extrusion of tubes ranzed 
from 0.426 in. to 0.779 in., while 
those of the punches used in the 
extrusion of cans ranged from 0.43 in. 
to 0.90 in. The latter were provided 
with two different nose profiles. 

All tool faces in contact with the 
deforming material were ground and 
lapped to a surface finish of 1 to 4u-in 
C.L.A 
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Instrumentation 

Suitable electronic instrumentation 
permitted the continuous recording op 
film of extrusion load, platen displace- 
ment and time throughout each test 
extrusion. Both the load cell, shown 
in Fig. 1, and the stroke gauge were of 
the capacity type. The appropriate 
extrusion-pressure punch-stroke char- 
acteristic for the given extrusion 
could then be determined. Frequent 
calibration of the instrumentation 
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ensured that the overall reproducibility of in 
tests was 3 per cent. 


9) *9 


2.2 Slug Preparation 

Since adequate treatment of 
trusion is important in the 
details are given of the method used ir 
investigation 


SUCCESS ¢ 


Slug Production 


Cylindrical specimens (of 0.998 in. 0.0005 in 
diameter by | in. +-0.001] in were maciitned 
from relled bar stock with a longitudinal surface 
finish in the range 70 to 90 u-in. C.L.A. The steels 
used were to B.S. En specification and are listed 
with their specific analyses and mechanical proper- 
ties in Table I. The condition and diameter of the 
bar material as supplied are listed in Table II. 


The flow of metal during extrusion was deter 


iong 
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mined from a study of the deformation of 


t t 


ribed on the specimens prior to test 
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occurring inside the specimen was dete 


i 


sriOT 
pri 


» S17 


heat-treatment 


vhich were first axially split, pol 


und provided with an accurate squa 


side on one of the parted faces 
g on the surface of tl 


ising solid slugs pro 


ed on the periphery and e 


Treatment of Slugs 


available 
on the 


information 
behaviot 


he nfs n 
on the influence ol 


ir of steels 


during extrusion has been summarized by Wilson 
Clearly the degree of working possible in the various 
forming stages and the properties of 


component 


will be determined by 


properties of the steel. 


SHEET METAL 


the finished 
the initial 


INDUSTRIES 


April 1961 





Ihe initial heat treatments applied to steels for 2.3 Lubrication of Slugs 

cold extrusion have included spheroidizing, anneal- x t where indicated all slugs were given a 
ing, normalizing, and normalizing followed by ating of zinc phosphate prior to the application of 
quenching and annealing, all aimed at producing aq Jyubricant as follows 

the material in the soft condition. The Heintz [he slugs were degreased in trichloroethylene, 
Manufacturing Co.(*) considered that the normal ed with hot water, pickled in a cold 7 per cent 
annealing was not adequate to ensure an even hydrochloric-acid solution, rinsed with hot water, 
distribution of carbides and that spheroidizing was wiped in turpentine, phosphated, rinsed again with 
uneconomical. Lloyd and Kopecki(*) recommended ,ot water. dried in an oven and lubricated 

that the steel should be soaked above the critical he zinc-phosphate coating was applied using 
range, water-quenched and then annealed. Brown the Bonderite DR process lon a 70-point 
found that for mild steel a sub-critical anneal at golytion of primar\ ' nhosphate and free 
700° C. for } hour produced a difference of only phosph cid and developed | he Pyrene Co 
8 per cent in the yield stress as compared with the t [he phosphating bath, containing two gallons 
same treatment for 50 hours and should not therefore of working solution. was maintained at 85 C. in a 


significantly influence the extrusion process although , 

the carbides are completely separated and sphero heate This procedure follow 

dized in the latter treatment. While quenchi 

tempering produced a uniform structure the 

strength could be reduced only by lengthy sul iter than 5 per cent. a Bonderite SS coating was 
critical annealing and would have little advantag iwplied lugs were degreased mersed for 5 to 
over direct sub-critical annealing without quench } minutes in the solution held at a temperature of 
ing. He recommended a relatively short b 5 tl slugs were th ried off in an 
critical anneal, a normalizing or 


annealing for low-carbon steel, an isothert 


furnace anneal, and prolonged sub-critical anneal 
for low-alloy steel. E slugs were degreased in trichlot 

In the current investigation all slugs prior to rinsed in hot water and immersed for 20 minutes in 
extrusion were annealed in vacuum for one hour at a specially prepared bath of solid caustic soda 


} hy 


the appropriate temperatures also given in Tabl 9 arts by weight) sulphur flour yarts by 


Since the slugs were annealed in batches, there was_ weight), water (100 parts by weight e water 
variation in properties from batch to was replenished to maintain the bath boiling at 


some sil 
batch, e.g., slugs of steel En 2A, used extensively in between 138 and 143 ¢ Che slug re subse- 
this investigation, gave hardness values in the range quently rinsed in cold water and then hot water 
110 to 120 HV30. Some hardness values were rior to being dried rapidly ») Trilac coating 


sometimes as low as 100 HV30 and a variation of lugs were degreased trichloro lene and 
20 HV30 in the initial hardness of the slugs wz mersed in ' “t lved 
subsequently found to result ina 10 per cent change _ trichloroethylene 
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with a lubricant, the two were mixed together and 
the slug immersed in the mixture and withdrawn 
slowly. 

The lubricants were normally applied by immers- 
ing the pre-treated slugs in the cold lubricant except 
Bonderlube A and Bonderlube 235 which were 
maintained at 70 C. prior to application. 


o2 


2.4 Experimental Procedure 

The effect of any single factor on the cold extru- 
sion of steel has been assessed from the results of 
tests in which only that factor is varied. This 
assessment is based on a comparison of the extrusion- 
pressure punch-stroke curves and of the flow 
patterns in the material before and after the factor is 
varied. It is assumed that the factors are mutually 
independent and are not complicated by metallur- 
gical considerations. 

In an investigation of this nature, the effects of a 
large number of variables require to be investigated. 
In order to reduce the amount of work involved, the 


180 


preliminary investigation was confined to a detailed 
examination of the behaviour of one material, 
namely Steel En 2A. 


3. RESULTS AND DISCUSSION 
3.1 Type of Product 

A preliminary investigation was first carried out 
to determine whether there was a significant 
difference in the pressure punch-stroke character- 
istic and the maximum pressure required to 
extrude the three basic types of product, viz., rod, 
tube and can (see Fig. 2). This investigation was 
confined to the pressure determination since the 
metal-flow characteristic will, of course, be 
markedly different in zach of the three products. 

‘vhe results for the pressure ‘stroke characteristics 
for the three products extruded in En 2A at an 
extrusion ratio of 2.78 (1.e., the ratio of the cross- 
sectional area of the slug to that of the product, 
corresponding to a reduction of area of 64 per cent 
are shown in Fig. 3. The characteristic for the 
extrusion of can was found to be similar in form to 
that obtained for rod, while that for the tube dis- 
played a pronounced peak during the initial part of 
the punch stroke followed by a marked decrease in 
pressure with increasing stroke. Further tests 
showed that for a given reduction the maximum 
extrusion pressure remained the same, but the 
pressure drop decreased with decreasing pilot 
diameter. Thus, the initial peak on the character- 
istic was less pronounced during the extrusion of 
tubes using pilots of smaller diameters. 

It will be noted that the values of maximum 
pressure required to extrude the rod and tube were 
approximately the same and both greater than that 
for the extrusion of the can. At an extrusion ratio 
of 3, the maximum pressure required to extrude can 
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was approximately 10 cent lower than that 
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required for rod 
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3.2 Effect of Reduction 


Since the values of press loads and tool stresses 
are of the utmost importance in assessing the 
operations required to extrude a given product and 
may be a determining factor in the design of the 
necessary press and tooling, a comprehensive study 
has been made of the effect of reduction on these 
stresses. Thus, rods, tubes and cans were extruded 
from slugs l-in. length at extrusion ratios 
ranging from 1.11 to 6.25, 1.13 to 12 and 1.23 to 
5.26 respectively. At the upper values of extrusion 
ratio the tooling stresses were high, being approxi 
mately 215 tons per sq. in. during the extrusion of 
tube at an extrusion ratio of 12. While the tooling 
successfully withstood these stresses for a limited 
number of single runs under experimental condi 
tions, values should be Kept as low as possible for 
continuous running under production conditions 
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Ol 
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On the Pressure Punch-stroke Characterist 
and Maximum Extrusion Pressure 

Ihe extrusion-pressure punch-stroke character 
istics for the extrusion of a slug (0.995 in. diameter 
and 1 in. long) into rod at the various reductions, 
shown in Fig. 4, are similar in form. The maximum 
pressure was reached at a punch stroke of approxi 
mately 0.2 in., except in the extrusion of rod of 
0.95 in. diameter at an extrusion ratio of 7 1.1] 

[he maximum pressures and the pressure drop 
are tabulated in Table III. The extent of the drop 
in | 2 in. and 


3.2. 


xressure between a punch stroke of 0.2 
0.85 decreased with increase in extrusion ratio 
ot ] 56 to 


in 

from 43 per cent at an extrusion rati 

8 per cent at an extrusion ratio of 6.25 
From the pressure stroke characteristics obtained 


from the various t' ps of extrusion product, for the 
different tooling arrangements, for different 
geometry, it was found that the pressure did 
not normally increase after the initial peak value at 
approximately 0.2-in. stroke, except in the case of 
inadequately lubricated slugs 
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The maximum pressures required to extrude rod, 
tube and can from slugs lubricated with Bonderlube 
235 at a crank speed of 10 strokes per minute are 
given in Fig.5. The scatter in the values of pressure 
required to extrude rod and tube was found to be 
within +5 per cent as compared with -}-2 per cent 
in the values of pressure required to extrude can. 

The value of the maximum pressure for the 
extrusion of tube was 6 per cent lower than that 
required to extrude rod at an extrusion ratio of 1.5 
was equal at an extrusion ratio of 2.8 and was 3.5 
per cent higher at an extrusion ratio of 5.0. This 
could be attributed to the more homogeneous 
working in tube extrusion at lower reductions and 
greater frictional losses tooling configuration 
at higher reductions. As stated above, the 
mum pressures for the backward extrusion of can 
lower than those for rod, the percent 
difference increasing with increase in reduction. 

As may be seen from Fig. 5, the re 


due t 


max 
were 


sults indicated 
that the i 
logarithm of th 
manner, as has been founa for n« 
Howevet! relationship betwe« 
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maximum pressure Was not reiated to t 


extrusion ratio in a strictly linear 
ferrous metals 


extrusion pre 


p ain? 


where a and 6 are constants not be greatly in 
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2, but the 


error for extrusion ratios greater than 
deviation from linearity increased as the extrusion 
ratios decr« of constant 
b obtained for the extrusion of En 2A rod are 73.6 
and 23.0 tons per sq. in. respectively for an extrusion 
ratio greater than 1.8, and 83.7 and 9.0 tons per sq 
in. respectively for ratios within the i 1.15 
13 per cent reduction) to 1.8 (45 per cent reduction 
Pressures estimated in this manner, 7.e., using tw 
l per cent 


straight-line relations were accurate to l 


ised below 2 alues sa and 


range 
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Corresponding result 
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Johnson(’) proposed that the extrusion pressure 
p be related to the extrusion ratio r in the form 
p la, Ini b,| 
Y 
where a, and 6, were constants and Y » the mear 
uniaxial yield stress of the material. This equation 
defines a mean strain imparted to the extruded 
product. This value could be estimated from 
measurements of p and Y m during the extrusion of 
1 non-work hardening material such as lead 
sults of such measurements gave the relationship .- 
p | 
Y 
suggested that for 
mean strain set uj 
he same for work-hardening 


ing metals, 7.¢., 1t 1s 


L5in?r 


of the process It 
rage strain set up for 
! . 1s , 


temperature 


ression tests were accordingly 


crank press on slugs of }-1n. diameter 

ler the conditions of ram speed and lubric: 

luring the extrusion of various product 
tress-strain curve for the compressio1 


\ } 


ven a 
ith Bonderlube 
f 10 strokes per 
mean value < 
Strain and the 


integration an 


v1 zinc-phosphate 


formation stress 








SHEET METAL INDUSTRIES 


April 1961 














evaluating these mean values of true stress the 
sudden rise in stress at a strain of 1.8 was ignored 
since this was attributed to friction 
caused by the deterioration in lubrication between 
the slug and platen. 

A comparison is given in Table IV of the maxi 
mum extrusion pressures calculated from the 
above expression using the appropriate value of Y 
with the actual measured values for the extrusion of 
rod as taken from Fig. 5. It will be noted that the 
calculated extrusion pressure was in reasonable 
agreement with that found experimentally, the 
discrepancy ranging from --30 per cent to — 6 per 
cent. Thus the value of the mean strain as 
determined for a non-work hardening material 1 
in reasonable agreement with the actual strain set 
up in the work-hardening steel En 2A 
3.2.2 On the Punch and Die Stress 

Ihe pressure on the die face in the extrusion « 
rod and tube and on the punch face in the extrusion 

nay be readily obtained from the extrusion 


excessive 
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were calculated for the extrusion of rod, tube 
and the 


pressures press 
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shown 1n Fig. 7. 
the extrusion of rod and tube the die-face 
ures are a Minimum at extrusion ratios slightly 
than 2. These values are greater than the true 
face pressure since the expression ignores the 

tect of friction at the chamber wall 

In the extrusion of tube, pilot diameters of 0.426 
0.549 and 0.666 in 
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size of diameter did not affect the 
pressure over this range of 
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peed on the extrusion pressure 


press load in the extrusion of tube was, however, 
dependent on the pilot size as seen from Fig. 7. 
As the slug outside diameter remained constant, a 


larger pilot diameter reduced the cross-sectional 
area of the slug and this reduced the press load. 


Fischer(*) compared the loads required for the 
extrusion of tubes with those required for rods and 
cans but this is meaningful only when the original 
cross-sectional areas of the slugs are the same. 

In the extrusion of cans the stress on the punch 
face was a minimum at an extrusion ratio of 2 in 
agreement with theory (see Fig. 46 Hill Its 
value was readily estimated from the above equation 
2.0.5 j 2 p. 

This minimum value of punch stress is of con- 
siderable importance since it is usually the limiting 
factor in tool design*. 


3.3 Effect of Ram Speed 
3.3.1 On the Pressure ‘Punch-stroke Characteristics 
and on the Maximum Extrusion Pressure 
Ram speeds ranging from 4 to 14 in. per sec 
have been recommended for impact extrusion 


*Typical values, as deduced from the 
of can, are given below for a range of steels: 


to tb iets 14) but there are many conflicting 
views on the influence of the speed of deformation 
Johansen ('*) recommended a ram speed of 9 in 
per sec. and rigid presses to avoid punch dwell at 
impact which he claimed allowed the slug to work- 
harden prior to further extrusion, while Byles 
favoured a mechanical press incorporating a pneu- 
matic cushion to eliminate the initial shock of 
punch-to-metal contact. Verson suggested the 
use of profiled slugs to leave voids in the extrusion 
chamber, in order to obtain a more gradual increase 
in pressure as the slug filled up the chamber prior to 
extrusion, thereby allowing the use of higher punch 
speeds. The effect of speed on the compressive 
flow stress of En 2A are shown in Fig. 6, which 
gives the results of tests carried out in the crank 
press at 10 and 60 strokes per minute, the speeds at 
impact being 2.6 and 15.7 in. per sec. respectively 
The flow stress was approximately 10 per cent 
greater at the higher speed. In the extrusion of 
rods and cans the same increase in the impact speed 
slightly reduced the maximum extrusion pressures 
as shown in Fig. 8. Kunogi('*) also found that an 
increase in mean ram speed, over the range of 
0.0005 to 2.4 in. per sec., reduced the extrusion 
pressure for mild steel by approximately 6 per cent 
The difference in behaviour in the extrusion and 
compression tests is no doubt due to the difference 
in temperature and boundary conditions. 

The pressure stroke characteristics for the 
extrusion of cans in steel En 3A showed that the 
maximum pressure changed little, while the 
minimum pressure varied appreciably with the 
extrusion speed. The punch used in these tests had 
the large-chamfered profile (Fig. 18), and the rise 
in pressure during the latter stages of the extrusion 
was probably due to the loss of lubricant ahead of 
the punch 

Over the range of speeds investigated there was 
no variation in the value of the pressure at the 
extrusion ratios of 2.78, 2.29, 1.96 and 1.82, nor did 
the value of the pressure increase as the extrusion 
progressed. Feldmann however, found that 
the efiect of speed on the pressure required to 
extrude tube and can was dependent on the reduc- 
tion. The pressure required to extrude a can at a 
mean punch speed of 0.8 in. per sec. differed from 
that required at a mean punch speed of 0.08 in. per 
sec. being 15 per cent less at an extrusion ratio of 4, 
3 per cent less at a ratio of 2.5 and 14 per cent 
greater at an extrusion ratio of 1.67 
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In an extrusion operation conducted in a crank 
press, the speed of the punch is maximum at 
impact with the slug and hence the effect of rate of 
strain on the flow stress of the material should be 
greatest at the beginning of the extrusion, whereas 
the effect of the temperature rise during extrusion 
would be apparent in the latter part of the process. 

In the current tests initial extruding pressure was 
relatively unaffected by the impact speed of the 
punch, thus suggesting that the effect of rate of 
strain on the deformation stress was small and that 
the fall in minimum pressure with increase in ram 
speed is due to the higher temperatures resulting 
from the smaller loss of heat of deformation by 
conduction. 


3.3.2 On the Surface Temperature of the Extruded 
Rod 

The surface temperatures, estimated from colour 
changes produced on thermal crayons applied 
immediately after the extrusion and from the oxide 
colours observed on the rods extruded at crank 
speeds of 15, 30, 45 and 60 strokes per minute, are 
shown in Fig. 9, together with the equivalent 
extrusion times and impact speeds. At the lower 
speeds the highest surface temperature was usually 
observed near the discard end of the extrusion, but 
at the higher speeds the hottest zone, in excess of 
300° C., was concentrated in mid-extrusion. 
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3.3.3 On the Properties and Dimensional Accuracy of 
the Extruded Rod 

The diameters of the rods extruded through a die 
of 0.500-in. bore were measured at the leading end, 
middle and discard end and the values obtained are 
also given in Fig. 9. The diameter of the leading 
end of the product changed from 0.005 in. to 0.007 
in. less than the die bore and, at the discard end, 
from 0.010 to 0.012 in. less than the die bore. 

A study of axially split 0.15 per cent steel rods of 
}-in. diameter extruded at the various crank speeds 
showed no variation in structure. Photo-micro- 
graphs were taken at twelve similar positions on 
each rod and the grain structures were identical in 
the corresponding positions. Hardness traverses 
were made along the longitudinal and transverse 
axes of split and polished products and no difference 
in hardness due to extrusion speed was detected 


3.4 Effect of Lubrication 

Hauttmann had previously shown that steel 
slugs provided with a zinc-phosphate coating 
required extrusion pressures which were slightly 
higher than those required to extrude slugs provided 
with metallic zinc coatings and lower than those 
required to extrude slugs provided with copper 
coatings. Schuster('*) showed, by means of sliding 
tests, that surfaces coated with zinc phosphate were 
superior to those coated with cadmium and 
manganese phosphate. The best results were 
achieved when a coating of zinc phosphate was 
combined with a dilute soap-fat emulsion applied 
by immersing the specimen for | hour at 70° C., the 
time and temperature being important. The 
current tests were restricted to slugs coated with 
zinc phosphate only as carrier, while a number of 
different lubricants were investigated 

The performance of a lubricant during extrusion 
could not be assessed on its effect on the extrusion 
pressure alone, and the individual pressure-stroke 
characteristics were studied. In a study of lubrica- 
tion during the impact extrusion of non-ferrous 
metals, Fukui suggested six different pressure 
stroke characteristics to explain the effect of the 
coefhcient of friction. He claimed that the mini- 
mum extrusion pressure was more sensitively 
affected by the kind of lubricant than the maximum 
pressure. 


3.4.1 Effect of Different Coating Weights of Zinc 
Phosphate on the Maximum Extrusion Pressure 
Tests were carried out to determine whether the 
weight of zinc-phosphate coating per unit surface 
area of slug affected the maximum pressure 
required to extrude the three products. Coating 
weights of 250, 500, 1,500 and 3,000 mg. per sq. ft. 
were specially applied by The Pyrene Co. Ltd. to 
slugs of steel En 2A supplied by NEL, the lightest 
coating being applied by cold spraying. 
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The results showed that over this range of coating -quire her pressures than those lubricated with 
weights the total variation in the maximum pressure onderlube 235. For extrusion ratios greater than 
required to extrude the slugs was only 5 per cent 2, the pressures were about 10 per cent higher, and 
which was within the limits of reproducibility of the exhibited a more pronounced scatter of +5 per 
tests. The slugs provided with the smaller coating cent than those required to extrude slugs lubricated 
weights consistently required the lowest maximu! with Bonderlube 235. Pressures required to extrude 
Bonderlube 235 and with 
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at a crank speed of 10 strokes per minute operated 
under conditions of single-stroke working. From 
the extrusion pressure / punch-stroke characteristics, 
the maximum pressures required to extrude rods at 
extrusion ratios of 2.78 and 4 and cans at an 
extrusion ratio of 2.56 were determined and are 
shown in Fig. 11. Similar results were obtained for 
different reductions and for different products. 

The difference between the maximum and 
minimum values of extrusion pressure obtained 
from the pressure stroke characteristic is also 
shown in Fig. 11, a negative number indicating a 
drop in tons per sq. in., and a positive number 
indicating a rise in pressure during the latter part of 
the extrusion. It will be noted that for each 
lubricant, the drop in pressure for the extrusion of 
rod is considerably greater than for cans, where the 
pressure remains sensibly constant. This is due to 
the slug ‘container wall friction which is present in 
the forward extrusion of rod, but is virtually absent 
in the backward extrusion of cans. 

The largest drop in extrusion pressure occurred 
at an extrusion ratio of 4 with slugs given a sulphuri- 
zation treatment, and lubricated with lard oil (2 per 
cent aluminium stearate) despite the fact that for an 
extrusion ratio of 2.78 and for the extrusion of cans, 
no drop was observed. Again a very large drop in 
pressure was obtained at an extrusion ratio of 2.78 
from slugs coated with Trilac mixed with molybde- 
num disulphide. In general there was a larger drop 
in pressure during extrusions using slugs lubricated 
with molybdenum disulphide than with Bonderlube. 

The drop in extrusion pressure is also a function 
of extrusion ratio. As seen from Table III, the 
percentage in extrusion pressure when extruding 
rods of En 2A using zinc phosphate and molvbde- 
num disulphide decreases with increase in extrusion 
ratio. 
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Of all the 17 lubricants tested, the greatest 
difference in maximum extrusion pressure was only 
about 10 per cent. All the lubricants (Nos. 9 to 17 
used with the zinc-phosphate coat were generally 
effective, the lard oil (2.7 per cent free fatty acid 
and the molybdenum disulphide dispersed in 
lanolin generally giving the lowest pressures, being 
slightly lower even than those obtained using 
Bonderlube 235, Bonderlube A and lard oil (2 per 
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cent aluminium stearate). It was interesting to note 
that uncoated slugs lubricated with MoS, in lanolin 
could be extruded at pressures lower than those 
experienced using slugs coated with zinc-phosphate 
and lubricated with MoS, in alcohol. 

Sulphurized slugs lubricated with sulphonated 
tallow were extruded at pressures comparable with 
those required to extrude slugs coated with zinc 
phosphate and lubricated with lard oil (2.7 per cent 
free fatty acid). 

Although the pressures required to extrude slugs 
coated with Trilac mixed with 30 per cent alu- 
minium stearate were moderate, the surface finish 
of the products was poor. The rods extruded using 
all other lubricants had good surface finishes in the 
range 10 to 40 win. C.L.A. 

Schuster('*) reported experiments on the drawing 
of tube, where lubricants applied to rusted surfaces 
gave favourable results provided the rust had not 
age-hardened or become abrasive. Rusted slugs 
lubricated with MoS, in lanolin (No. 7) gave 
reasonable results, the extrusion pressures being of 
the same order as those required to extrude 
untreated slugs lubricated with MoS, in lanolin. 


3.5 Effect of Chemical Composition 

The resistance to deformation of a given steel in 
the annealed condition is dependent on its flow 
stress, which in turn depends on its chemical 
composition, 1.¢., on its carbon content and that of 
its other constituents. From an industrial point of 
view it is also essential to ascertain which steels can 
be cold extruded and to determine the manner in 
which the extrusion pressure is influenced by 
composition. 

A study was made of the pressures required to 
extrude cans in various mild steels with up to 0.24 
per cent carbon and 1.0 per cent manganese content, 
using a punch with 1-in. radius chamfer and rods in 
various steels with up to 1.0 per cent carbon and 
alloy steels using dies with a 0.05-in. radiused edge. 
The chemical analysis, heat-treatment and mechani- 
cal properties of the steels are listed in Table I, the 
yield point and tensile strength of the steels being 
determined from tensile tests in a Hounsfield 
machine 

All slugs were given a coating of zinc phosphate, 
except those in Steel En 58 B which were coated 
with Bonderite “SS” Molybdenum disulphide in 
alcohol was used as the standard lubricant through- 
out the tests. 


3.5.1 On the Pressure /Punch-stroke Characteristic 

The extrusion-pressure/punch-stroke character- 
istics for the extrusion of 0.6-in. diameter rod from 
l-in. diameter slugs in various steels at 10 strokes 
per minute are given in Fig. 12. It will be seen 
that the general form of the characteristics for all 
the steels is similar ; however, the decrease in the 
extrusion pressure after the initial peak value was 
marked in the case of the higher carbon and alloy 
steels, and at the end of the operation, all the steels 
were being extruded at apprcximately the same 
pressure of 75 tons per sq. in. which was slightly 
lower than the maximum pressure required to 
extrude Armco iron. This fall in extrusion pressure 
increases with maximum extrusion pressure, which 
suggests that the higher temperatures developed 
initially due to the higher maximum extrusion 
pressures have a greater effect in lowering the flow 
stress during the later part of the stroke. It is still, 
however, necessary for the press capacity to be able 
to cope with the maximum extrusion pressure. 

The work done per unit volume of extruded 
product was evaluated from the characteristics of 
the various steels shown in Fig. 12 and is given 
in Table IV(a) below : 

3.5.2 On the Maximum Extrusion Pressure 

The maximum pressures required to extrude 
rods at different reductions in plain carbon and 
alloy steels over a range of extrusion conditions are 
given in Fig. 13. The points representing individual 
values of the maximum extrusion pressure were 
omitted for clarity since each curve was determined 
from a minimum of twenty-five extrusions, the 
scatter in the results obtained for all steels being 

5 per cent, except in the extrusion of steel 
En 58B in which the results showed a scatter of 

8 per cent. 

While the investigation of the effect of chemical 
composition was carried out mainly on the extrusion 
of rods, a limited number of cans were also 
extruded. In this case appreciable scatter was 
obtained in the extrusion pressures due mainly to 
the difficulty in ensuring adequate lubrication on 
the punch profile and partly due to a variation of 
100-120 HV 30 in the hardness of the annealed slugs. 

It may be seen from Fig. 13 that as already noted 
in the case of En 2A, there was not a linear relation- 
ship between maximum extrusion pressure and the 
logarithm of the extrusion rates for any of the steels. 
However, in all cases it is possible to represent the 
curves by two linear relations : 


TABLE IV(a) 





Material Iron 


| 
| 
| 
| 
7492 
| 74.2 
| 


Work done per unit volume in tons per sq in. 


Armco | 


En 2A 


92.1 104.0 


121.2 


| 
En 33 | En 40B; En6 | En 44 
| 
| 


125.5 | 135.5 
| 
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TABLE V—Values of Constants a and b in the Expression p 
Carbon and Low-Alloy Stee 
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p=alnr+b 
one operating for extrusion ratios greater than 1.8 
and the other for ratios in the range 1.15 to 1.8. The 
appropriate values of the constants are given in 
Table V. 

The effect of increasing the carbon content of the 
steel was assessed from Fig. 13, by noting the 
relative pressure-reduction characteristics for the 
extrusion of rod in Armco iron, steels En 2A (0.15 
per cent C), En 2C (0.25 per cent C), En 8 (0.42 
per cent C), En 42 (0.78 per cent C) and En 44 
(1.03 per cent C). The other main constituent of 
these steels was manganese which varied between 
0.6 and 0.75 per cent and the effect of this variation 
could be assessed by comparing the relative 
pressure-reduction characteristics of steels En 3B 
(0.76 per cent Mn) and En 2A (0.63 per cent Mn), 
both of which contained 0.15 per cent C 

From a comparison of the pressure-reduction 
characteristics of steel En 6 (0.39 per cent C, 0.82 
per cent Mn) with that of steel En 8 (0.42 per cent 
C, 0.65 per cent Mn) and that of steel En 9 (0.62 
per cent C, 1.16 per cent Mn) with steel En 42 
(0.78 per cent C, 0.63 per cent Mn), it appeared that 
carbon was approximately four times as effective as 





Fig. 14.--—Hardness traverses through can and rod at variou 
reductions 
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sections of rods, tubes and cans which were axially 
split and polished after extrusion Hardness 
readings were taken at intervals of 0.025 in. and 
typical results are shown in Fig. 14. The hardness 
increased towards the surface nearest the edge of 
the tool producing the deformation, 1.e., the bore 
of the can, and the surface of the rod and tube, and 
the maximum hardness was not influenced greatly 
by reduction 

During the extrusion of cans in steel En 3A, the 
hardness of the material at a point located 0.025 in 
from the bore of the can increased from its annealed 
hardness of 134 to approximately 300 HV30 
irrespective of the reduction. Similarly, in the 
extrusion of rod in steel En 16 (0.35 per cent C, 1.5 
per cent Mn, 0.25 per cent Mo), the hardness of the 
material at a point 0.025 in. from the surface of the 
rod increased from 260 to approximately 400 HV30 
irrespective of the reduction. Hardness determina- 
tions on rod extruded at an extrusion ratio of 6.25 
showed that the material was not hardened to the 
same extent, the slight softening being due to the 
combined effect of heat of deformation and the 
speed of the test (60 strokes per minute 

rhe effect of reduction on the mean values of the 
hardness at the mid sections of rods extruded in 
different materials (except En 16) at 10 strokes per 


AR ONERS 


manganese in increasing the maximum extrusion minute is shown in Fig. 15. For a given reduction 
pressure. In fact, at an extrusion ratio of 5, the 
extrusion pressure in tons per sq. in. could be 
approximated by the relation 
p 126C 32Mn 120 
where C and Mn are the percentage contents of 
carbon and manganese in the steel. Although En 44 
1.03 per cent C) did not conform to such a rough 
rule having a lower maximum extrusion pressur¢ 
than En 42 (0.78 per cent C), the extrusion pressures , : — gy 
a TUE 
are consistent with the tensile strengths MATERIAL, «= «EN 2A 

The increase in extrusion pressure resulting from =? « , | eamcanon Sher seh deat. | 
an increase in carbon content of steel from 0.16 per 
cent to 0.47 per cent was deduced from results by 
Hauttmann('*) at 30 per cent, by Feldmann at 
15 per cent, and by Perry at 56 per cent, as 
compared with the 27 per cent found in this 
investigation. 

No difficulty was experienced in extruding any of 
the stecls investigated except En 54 and En 58B 
Rods in En 54 (0.4 per cent C, 14 per cent Cr, 14 
per cent Ni) showed circumferential cracking when 
extruded at a ratio of 1.24 and the die aperture was 
badly eroded. While the austenitic steel En 58B 
was successfully extruded at ratios up to 2.78, : 
longitudinal cracks occurred in the rod at this ratio MATERA EN 2AAT OD 
Similar cracking was observed by Kunogi('*) during i: ee 
the extrusion of austenitic steel using special } i 
tooling arrangements. 


3.5.3 On the Mean Hardness of the Various 
Extruded Steels . a oe 
Hardness traverses were made across the mid- + ond PE poe 
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the plain carbon steels hardened proportionately 
more than the alloy, a reduction of 64 per cent 
r — 2.78) increasing the mean hardness of plain 
carbon steels by a factor of two. 

The hardness of mild steel increased more 
rapidly between extrusion ratios of 1 and 1.5 and 
between extrusion ratios of 3.5 and 6.25 with a 
relatively slow increase of hardness in the inter- 
mediate range of reductions. Ebert (**) found 
similar behaviour in the hardness of mild-steel 


tubes produced by drawing. 


3.6 Effect of Tool Geometry 
3.6.1 On the Pressure/Punch-stroke Characteristics 
and on the Maximum Pressure Required to 
Extrude Rods, Tubes and Cans 

Typical pressure stroke characteristics obtained 
during the extrusion of rod and tube in steel En 2A 
through conical-entry dies of various included 
angles from cylindrical slugs are given in Fig. 16. 
As the included angle of the conical die was reduced, 
the maximum pressure required to extrude both rod 
and tube decreased, as did the rate of initial build-up 
of pressure due to the filling of the die cavity by the 
slug prior to the extrusion. This more gradual rise 
in load could have a beneficial effect on the life of 
the tools. 

In all tests conducted with profiled dies the value 
of the extrusion pressure remained reasonably 
constant throughout the stroke although in the 
pressure stroke characteristic for the extrusion of 
rod through the die of 120-deg. cone angle the value 
of extrusion pressure gradually increased. Subse- 
quent inspection of the die revealed severe “pick- 
up” which could have resulted from a failure in 
lubrication. 

It was found that the maximum pressure required 
to extrude rod in steel En 2A seemed to attain a 
minimum value at an included angle of the die of 
60 deg. 
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Fischer(*), Feldmann('*) and Sieber(**), claimed 
that the value of the maximum extrusion pressure 
was lowest for extrusion through a conical die of 
126 deg. included angle. Typical results obtained 
by Fischer and Feldmann are compared in Fig. 17 
with those obtained in this investigation and those 
reported by Hauttmann('’). All slugs were coated 
with zinc phosphate but the specific lubricants used 
were not stated by those authors. 

It will be seen that in the extrusion of rod through 
conical dies of included angle less than 120 deg. the 
values of maximum pressure quoted by Fischer and 
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Feldmann differed significantly from the others 
The results due to Hauttmann show that in the 
extrusion of rod through a conical die of 40 deg. 
included angle there was a reduction in the maxi- 
mum pressure of 43 per cent compared with that 
required for the same extrusion through a sharp 
edged die. This was greater than the 27 per cent 
reduction noted in the current tests and could be 
attributed to the rather large drop in maximum 
pressure between 180 deg. and 126 deg. due 
possibly to inferior lubrication during extrusion 
through the sharp-edged die. Since a conical die 
with included angle of 126 deg. ; is 
widely used by industry, it must be for considera- 
tions other than those mentioned, but no supporting 
data are published. 


The effect on the maximum extrusion pressure 
of radiused entry on dies was similar but less 
marked. The maximum permissible radius of 
0.25 in. on the entry of the die used for an extrusion 
ratio of 4, affected the pressure characteristic 
similarly to the 120-deg. cone-entry die. 


rhe effect of two punch-head profiles on the 
pressure required to extrude cans is shown in 
Fig. 18. Cans extruded with a punch head provided 
with a flat face and a 0.05-in. radiused edge profile 
required maximum pressures approximately 6 per 
cent lower than those required with punch head 
profile of l-in. radiused chamfer. The values of 
maximum pressures recorded during tests with the 
large chamfered punch showed a scatter of 6 per 
cent, whereas there was negligible scatter in the 
results of tests conducted with a flat punch 
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3.6.2 On the Flow of Metal During Extrusion of 
Rods, Tubes and Cans 

The influence of the included angle of various 
cone-entry dies on the flow of metal during the 
extrusion of }-in. diameter mild-steel rod from 
axially split and gridded slugs, is given in Fig. 19 
The material extruded through the dies of smaller 
included angle was more uniformly worked than 
that extruded through dies of the larger angles, the 
metal at the periphery of the rod suffering much less 
local deformation and the transverse grids scribed 
on the product were much flatter 

rhe ability of the cone die to suppress “piping’ 
can be seen by a comparison of the extrusion 
through the 150-deg. cone die, where the material 
was just beginning to leave the centre of the punch 
face, and those through the remaining dies where 
no deformation could be seen at this point. 

A study of the deformation of the transverse grid 
lines as the material passed through the conical dies 
of 50 deg. and 40 deg. included angle showed that 
the flow of metal tended to be retarded on the axis 
of the extrusion giving rise to a W form just ahead 
of the die orifice. As the material neared the 
orifice the flow at the axis was speeded up again. 
The levelling off of the maximum pressure at this 
angle might be associated with this unsteady flow 

Ihe flow of the metal surface during the extrusion 
of rod through a sharp-edged die (0.05 in. radius 
and a 60 deg. cone-entry die, was examined using 
the externally gridded cylindrical slugs in Fig. 20 
A “dead”? metal ring was formed which became 
severed from the slug after approximately two- 
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metal from the 
through 
lines on the surface of the discard mate 
id-metal region. From this it 

the surface Ss extruded across an approxi 
mately conical die of “ ’ metal of about 120 deg 
included angle. On the discard end of the slug, 
metal was moving radially inwards across the punch 
face and the “pipe” was about while the 
grid on the discard end of the product extruded 
through the conical die was undeformed. 

A study of the deformed square grids on the lead- 
ing portions of the two showed that the 
original leading surface of the slug was contained in 
a very short length of the product extruded through 
the 60 deg. cone die (7.e., down to point Y), whereas 
the original surface extended approximately two- 
thirds down the length of the rod extruded through 
the sharp-edge die (point X). This showed 
clearly the need for good lubrication on the leading 
face of the slug when using relatively sharp-edged 
dies and on the periphery of the slugs when using 
conical-entry dies of small included angle. 

The effect of die profile on the flow of metal 
during the extrusion of tubes was similar to that 
experienced in the extrusion of rod. It was found 
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ircumferential tool marks in the 
were not removed during the 
valled tubes through a 60 deg. 

, but were removed when the slug 

gh a sharp 
n the extrusion of cans the 
influenced by the punch profile only in the 
immediately below the punch head. A stud 
deformation patterns produced in the axially 
ind gridded specimens showed that a zone of metal 
formed immediately adjacent to the top 
surface of the slug in contact with the head of the 
punch and that this was carried forward with it to 
the bottom of the extruded can. Deformation 
patterns produced in specimens provided with an 
external grid showed that a little lateral flow of 
metal had occurred across the face of the punch 
Further, the material forming the surface within 
the bore of the can had originally come from the top 
surface of the slug. 

The effect can also be demonstrated by using a 
slug made up of two 0.998-in. diameter by }-in 
long cylinders mounted one above the other. After 
a can extrusion, the whole surface of the flat nosed 
punch is covered by a detachable cap of retained 
metal which was the central portion of the original 
lubricated top surface of the slug. In the case of a 
l-in. radius chamfered slug, the dome of metal only 
covered the flat centre portion of the punch nose. 
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3.6.3 On the Dimensional Accuracy of Rod 
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5 in. per sec. at impact a 
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3.6.4 On thi 

Ihe effect of conical die entry on hardness 

srses taken across the mid-section of axially 

split and polished rods and tubes using a Vickers 
hardness tester is shown in Fig. 21. The product 
extruded through a cone-entry die of 60 deg 
included angle had a relatively uniformly worked 
cross-section as expected from the flow patterns : _pxraysion 857 
[he hardness at the surface was approximately 2} ; ] paopuct 
times that of the original mild-steel slug. As the é =e on ee 
included angle was increased, the distribution of . -UBRICATION ZINC PHOSPHATE 
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effect of slug-length diameter ratio. Similarly it is 

necessary to consider what is the effect of surface 

finish of the slug. 

3.7.1 Effect of Slug-length Diameter Ratio on 
Maximum Extrusion Pressure 

The effect of different slug-length diameter 
ratios on the maximum pressure required to extrude 
rods and cans is seen from Fig. 22. The pressures 
required to extrude rod from thin slugs of L/D 
were approximately 50 to 60 per cent of those 
required to extrude slugs of L/D = 1. Under 
these conditions of non-steady state flow the 
pressure ‘stroke characteristic exhibited no constant 
value of extrusion pressure. The pressure required 
to extrude cans from thin slugs of L/D = | was 
only 20 to 25 per cent less than that required to 
extrude normal slugs. This discrepancy in the 
values of the pressure difference was due to friction 
at the container wall in the extrusion of rod. 

A comparison of the maximum pressures required 
to extrude slugs of L/D = } with those required to 
extrude slugs of L/D — 1 showed that the percent- 
age difference decreased in the extrusion of cans and 
increased in the extrusion of rod as the extrusion 
ratio was increased. In general, the extrusion 
pressure is not increased greatly for slugs of L D 
ratio greater than | 
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3.7.2 Effect of Loose Slug 
stroke Characteristic 
Normally slugs were machined to permit an 
all-round maximum clearance of 0.001 in. between 
the chamber and slug. In industry, clearances are 
likely to be much greater and the effect of this 
excessive clearance on the pressure stroke charac- 
teristic was studied for values up to 0.15 in. between 
the diameters. After the initial period during 
which the slug filled the chamber, the pressure 
stroke characteristics were identical 


3.7.3 Effect of “nosed” slugs on Maximum Extrusion 
Pre SSUTE 

Ihe extrusion-pressure/stroke characteristics 
were also determined during the extrusion of rods 
through 90-deg. and 60-deg. cone-entry dies using 
normal cylindrical slugs and slugs which were 
“nosed” at one end to fit the cavity. 

The maximum pressure required to extrude a 
given product was not affected by a profile on the 
nose of the slug. This was contrary to the effect of 
profiling the slugs in the impact extrusion of 
non-ferrous metals which resulted in a significant 
decrease of extrusion pressure 


3.7.4 Effect of Initial Surface Finish on the Maxtimun 


Extrusion Pressure and on the Surface Finish 
Extruded Product 

Slugs, turned to give a surface finish in a 
longitudinal direction within the range of 20 to 100 

in. C.L.A., were used in this investigation. The 
maximum pressures required to extrude rods 
through a sharp-edged die (0.05 in. radiused edge 
at an extrusion ratio of 2.78 and through a 60-deg 
conical entry die at an extrusion ratio of 4, and to 
extrude cans using a punch provided with a flat 
0.05-in. radiused edge profile at an extrusion ratio of 
2.56, were slightly less in the case of the smoother 
slugs but the values were still within the repro- 
ducibility of the tests. 
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The surface finish of the products was measured 
in the longitudinal direction over a 0.030-in 
sampling length. Four readings were taken on a 
lalysurf machine at the leading end, middle and 
discard end of each product. The surfece finish of 
the cans was not significantly altered by differences 
in the original surface finish of the slug, a finish of 
60 +-20 uin. being obtained on the leading part and 
50 +15 uin. near the base of the can. The surface 
finish of the rods extruded at an extrusion ratio of 
2.78 through the sharp edged die was 12 +6 win 
at the leading end and 4 +1 win. at the discard end, 
which was significantly better than thet of the can 
This too was unaffected by the original surface 
finish of the slug. 

The surface finish of the rods extruded through 
the 60 deg. cone-entry die was infiuenced by the 
original surface finish of the slug, that obtained from 
the extrusion of slugs of 20 uin. varied from 10 


2 uin. at the leading end to 5 2 win. at the 
discard end, whilst from slugs of 90 win. thi 
corresponding values were 15 +5 uin. and 20 


10 « in. respectively 
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4. PROPERTIES OF COLD-WORKED 
STEELS 


Relatively few data exist on the properties of 
components in the “as extruded” condition. The 
Heintz Manufacturing Co. did, however, study 
the effect of reduction on the mechanical properties 
of cold-extruded steels with carbon contents 
ranging from 0.08 to 0.38 per cent, end their 
detailed results have been briefly summarized by 
Lloyd and Kopecki 

[ypical properties obtained during the cold 
extrusion of C1010 aluminium-killed 0.12 
per cent C, 0.50 per cent Mn, 0.018 per cent P, 
0.033 per cent S, 0.10 per cent Si, 0.031 per cent Al 
are shown in Fig. 23. It will’be noted that as the 
percentage reduction in extrusion (or extrusion 
ratio) increases there is a marked increase in the 
tensile strength, the yield stress (taken as 0.2 per 
cent proof stress) and the hardness ; accompanied 
by a decrease in percentage elongation and reduction 
in area in tension. While the reduction in area 
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steel 


decrease gradually there is a sharp drop in 
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the value of the percentage elongation after only 
20 per cent reduction in extrusion. 

Information is also available on the 
reduction on the hardness of cold-drawn wires 
and on the hardness, tensile strength, ductility, 
impact strength and fatigue strength of cold-drawn 
bars and tubes before and after stress relief 
Ebert(*") suggests that for a given amount of cold 
work, deformation processes in which compressive 
stresses predominate produce less hardening, a 
smaller increase in tensile strength and a smaller 
loss of ductility in the formed product than do 
processes in which the stress 1s predominantly 
tensile. Because of the complex nature of the 
impact resistance of the metal it is not possible to 
predict the influence of the predominant stress 
system. 

The effect of reduction on the hardness of 
extruded rods in plain-carbon steels as determined 
in the current investigation was compared with that 
on the hardness of drawn bars and wires determined 
by the above investigators. For reductions greater 
than 10 per cent the hardness of the extruded 
product in steels of 0.15-0.18 per cent carbon only is 
almost identical with that of the cold-drawn wire, 
and that both are significantly harder than the cold- 
drawn bar. The hardness attained in cold-drawn 


effect of 


bars of 0.23 per cent C steel is appreciably higher 
than that achieved in cold-drawn wires of 0.27 per 
cent C steel, and up to approximately 30 per cent 


reduction the cold-drawn bar is harder than rod 
extruded from a 0.23 per cent C steel. While the 
hardnesses attained by drawn bars of 0.61 per cent 
C steel and drawn wires of 0.58 per cent C steel 


are similar for reductions up to 30 per cent, those of 


the 0.58 per cent C steel are lower than the hardness 
achieved in extruded rod of a 0.42 per cent C steel 
over the range of reductions from 30 per cent to 
80 per cent. Thus some caution is necessary in 
applying data on cold-worked steels to conditions 
other than those investigated. 


5. TWO-STAGE EXTRUSION 

The cold extrusion of a long, relatively thin- 
walled tube or can is attractive commercially since 
there is a considerable saving of metal as compared 
with that used in the machining of the component 
from solid bar. To obtain the greatest economic 
gain it is desirable that the can or tube be extruded 
from a solid slug which in itself is produced in the 
cheapest possible way, preferably without any 
machining operations. 

Since tube is normally produced by forward 
extrusion from a hollow slug, it is essential the solid 
slugs should first be pierced by a suitable operation. 
Further, to avoid the possibility of the punch 
buckling, only cans in which the length / diameter 
ratio of the bore is less than 3 are normally produced 
in a single backward extrusion of a solid steel slug. 


276 


Ihus, the extrusion of a tube or tall can from a 
solid slug involves two operations, as shown in 
Fig. 24. In the first operation, a relatively thick- 
walled can of the required bore is produced by 
backward extrusion. In the case of the can the 
extrusion is stopped at the appropriate base 
thickness while for tube the base thickness 1s 
reduced to a nominal value and is subsequently 
removed by blanking. 

In the second operation the walls of the can or 
hollow form are reduced to the required thickness 
by forward extrusion over a mandrel and through 
the appropriate die. An attempt to produce a tube 
by two such extrusion operations is shown in Fig. 25 

The solid slug was backward extruded at an 
extrusion ratio of 1.44 into a can which was then 
re-phosphated and lubricated prior to being forward 
extruded into a tube at an extrusion ratio of 2.06 
The bore of the can, however, ruptured circum- 
ferentially during the forward extrusion into tube, 
the cracking being observed over almost two-thirds 
of the length of bore. 

The distribution of hardness across the wall of 
the tube extruded in the two operations was more 
uniform than that across a can or tube produced in 
the one operation. The maximum pressure required 
to extrude the tube from the can was 16 per cent 
greater than that required for the extrusion of the 
tube from an annealed pierced slug at the same 
reduction. 

It is known from the present studies 
that the can is most heavily worked along its bore 
during backward extrusion and that hardness 
values in excess of 260 HV30 are attained immedi- 
ately adjacent to the bore for even the lowest 
extrusion ratios. The cracking may, therefore, have 
been due to the excessive hardness of the bore afte: 
the first operation, since Kaul advocated that 
products should be annealed between operations if 
the hardness of the material exceeded 220 HV30 
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Additional thick-walled cans produced in the 
first operation were therefore given an interstage 
annealing treatment, re-phosphated and re-lubri- 
cated prior to extrusion. These cans were forward 
extruded into perfectly satisfactory tubes in the 
second operation. 

It is often stated that fast-acting transfer presses 
enable two-stage operations of the above type to be 
carried out without interstage annealing but ni 
information is available on the method 
and the extent of successive reductions 
were immediately ai 


trans tools 
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conditions achieved in such presses 
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loulcel 


shown in 


and supported on the 
p-entry die of 0.7 in. diameter a 
A tapered punch of relatively short 


used to backward extrud 
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tapered bore. As the punch penetrated the slug 
during the initial part of its stroke the can walls were 
extruded backwards with comparatively little or no 
movement of metal forward through the die aperture 
his continued until the backward extrusion was 
stopped by the punch shoulders and the can was 
then forward extruded through the die aperture by 
nent of the punch 
or the extursion of 
both first 


the one 


e continued downward move! 
now acted as a mandrel f 
a tapered bore. In this case 
md operations were completed in 
and in the one tooling arrange- 

which i 


! 
Ml CUUIU 


the puncl 
under ideal conditior 
presses 

tally during 

seen from 

jual to the 

can It 

transfer 








between operations does not necessarily eliminate 
cracking. 

During the cold extrusion of a product such as a 
can, the steel is work-hardened to an amount 
depending on the reduction. It is also subjected to 
thermal softening due to the heat generated within 
the slug by the work of deformation. The extent to 
which the behaviour of metal is governed by these 


opposing influences is dependent on the rate of 


strain and is further complicated by age-hardening 
effects which are also temperature and _ strain 
dependent. Hundy(**) has shown that it is 
possible to calculate the time for ageing of sheet 
materials at elevated temperatures in relation to the 
ageing time at room temperature. In the earlier 
studies it was found that the temperature of 
extruded rod could attain values of 230 C to 
310° C. Under such conditions of temperature rise 
steels could achieve in 0.04 sec. the equivalent of 
3-days’ ageing at room temperature. Thus in the 
extrusion of cans at normal crank speeds there is 
sufficient time for a significant measure of age 
hardening to occur. 

No detailed study of the age-hardening behaviour 
of the steels used in this investigation has yet been 
possible. A few tests were made of the backward 
extrusion of cans from slugs which had been cooled 
in liquid nitrogen immediately prior to deformation 
and these were compared with cans extruded from 
slugs at room temperature. In this way it was 
hoped that the maximum temperature achieved in 
the coooled slug would be restricted so as not to 
unduly accelerate age hardening. 

fhe maximum pressures required to extrude 
cans at an extrusion ratio of 2 from slugs of length 
0.5 in. cooled in liquid nitrogen were 30 per cent 
greater than those required to extrude similar slugs 
at room temperature. Hardness traverses made 
across the walls of the cans, sectioned after extru 
sion, showed that the pre-cooling of the slug had not 
significantly altered the distribution of hardness and 
was therefore unlikely to have suppressed the age 
hardening to any measurable extent 

6. CONCLUSIONS 

6.1 With good lubrication, the maximum pres- 
sure required for the direct extrusion of axi- 
symmetric rods in Steel En 2A did not differ 
appreciably from that required to extrude tubes at 
the same reduction. 

For extrusion ratios greater than 2, the maximum 
pressure required for the backward. extrusion of 
cans was 14 per cent lower than that required for the 
forward extrusion of rod and tube at the same 
reduction. The form of the extrusion pressure 
punch stroke characteristic for the extrusion of rod 
and can in steel En 2A did not vary greatly over the 
range of extrusion ratios studied 7.e., from 1 to 6.3 
for rod and | to 3.6 for can. 
tubes the value of the extrusion pressure decreased 
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markedly with increasing punch travel after the 
initial peak, the extent of the drop being dependent 
on the pilot Gd aneter. 

6.2 Over the range of extrusion ratios 1.8 to 6.3 
the maximum pressures p required to extrude rods, 
tubes and cans in mild steel were related approxi- 
mately linearly to the logarithm of the extrusion 
ratio r in the form : 

p alnr + b tons per sq. in. 
where a and 6 were constants for the particular 
extrusion. 

The discrepancy between the value of the 
maximum extrusion pressure estimated from this 
relationship and the mean value determined 
experimentally from extrusion tests was -+-1} per 
cent, which was within the limits of reproducibility 
of the experimental technique. Below an extrusion 
ratio of 1.8 the discrepancy between the values of 
extrusion pressures estimated from the above 
expression and the mean values determined 
experimentally increased with the decrease in 
reduction 

lhe experimental relationship between maximum 
extrusion pressure and extrusion ratio conformed 
reasonably well to the expression due to Johnson 

p= Y, [1.5 mr + 0.8] Rx Bes 
where Y,, was the mean flow stress of the material 
over the range of strain from 0 to In this case 
the calculated value of extrusion pressure differed 
by 30 per cent to 6 per cent from that obtained 
experimentally depending on the extrusion ratio 

6.3 The stress on the face of a flat-nosed punch 
in the extrusion of can, and on the bearing area of a 
sharp-edged die in the extrusion of rod and tube was 
a minimum at an extrusion ratio approximately 
r= 2. Thus, in the extrusion of cans the punch 
stress waS minimum when the slug diameter was 
1.45 times the punch diameter. 

6.4 An increase in punch speed at impact from 
2.6 in. to 15.7 in. per sec. had negligible effect on 
the maximum pressure required to extrude rods 
and cans over the range of extrusion ratios studied 

6.5 Under conditions of single-stroke working all 
seventeen lubricants tested performed adequately 
during the extrusion of rod. Some lubricants, e.; 
Bonderlube 235, molybdenum disulphide, resulted 
in lower extrusion pressures than others, without 
apparent detriment to surface finish of the product 
“Wet” molybdenum disulphide resulted in lower 
extrusion pressures than those required using 
“dry” molybdenum disulphide. This does not 
necessarily indicate the relative performance of 
these lubricants under continuous production 
conditions 

6.6 Steels containing up to 1.0 per cent carbon 
and low-alloy steels were extruded satisfactorily at 
room temperature, the reduction achieved being 
limited only by the stress in the tools. 

Circumferential cracks were produced in rods 
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extruded in steel En 54 (0.4 per cent C, 14 per cent 
Cr, 14 per cent Ni) at an extrusion ratio of 1.24 and 
the die aperture was badly eroded. The austenitic 
steel En 58B (0.13 per cent C, 19 per cent Cr and 
9 per cent Ni) was successfully extruded into rod at 
extrusion ratios up to 2.78, at which longitudinal 
cracks appeared in the product. 

The maximum pressure required to extrude rods 
in a range of steels increased as the carbon and 
manganese contents of these steels were increased 
up to 0.8 per cent and 1.2 per cent respectively. At 
any specific reduction, the maximum pressure could 
be related to the carbon and manganese contents. 
rhus, at r = 5 the value of p was given approxi- 
mately by 

= 13 C 32 Mn + 120 tons per sq. in 
where C and Mn are the percentage carbon and 
manganese contents in the steel to be extruded 

The addition of up to 3 per cent nickel or 3 per 
cent chromium to a steel did not greatly increase 
the required extrusion pressure. 

The maximum pressure required to extrude rod 
at a specific reduction and at a crank speed of 10 
strokes per minute, was dependent on the type of 
steel but the minimum pressure was similar in 
value for all steels. 

6.7 During extrusion the plain-carbon 
hardened proportionately more than the alloy steels 
The mean hardness of plain-carbon steels subjected 
to a reduction of 64 per cent (r - 2.78) was 
increased by a factor of two, and by 2} times after a 
reduction of 84 per cent (r == 6.25). 

For a specific type of product, the slug material 
nearest the edge of the deforming tool was hardened 
to a value which was approximately the same 
irrespective of reduction. In mild steels this value 
of maximum hardness was approximately 300 HV 30 
and was significantly higher than the mean value of 
hardness throughout the product which was 
dependent on the extrusion ratio. 

6.8 The maximum pressure required to extrude 
muild-steel rod and tube through a cone entry die 
decreased as the included angle of the cone was 
reduced from 180 deg. to 60 deg. Products 
extruded from small-angled cone dies were more 
uniformly deformed. No further reduction of 
maximum extrusion pressure occurred as _ the 
included angle of the cone entry was decreased to 
4) deg. The maximum pressure required to extrude 
rod through radiused entry dics was also decreased 
as the throat radius was increased to 0.25 in. Flow 
studies, hardness traverses and photo-micrographs 
indicated that products extruded from small-angled 
cone dies were more uniformly deformed. 

The maximum pressure required to extrude mild- 
steel rods was not significantly altered by profiling 
the leading end of the slug to fit the die cavity, or by 
the use of loose-fitting slugs in the extrusion 
chamber. 
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In the extrusion of cans a punch with a flat-nose 
profile provided with a small edge radius, gave 
lower and more consistent maximum pressures than 
a punch with a nose profile having a large-radiused 
chamfer. Base-wall thickness ratios down to 0.35 
were achieved without significant increase in the 
extrusion pressure at the end of the punch stroke 
and the products were free from flaws at the 
junction of base and wall. 

6.9 The maximum extrusion pressure was depen- 
dent on the length to diameter ratio L/D of the 
slug, and a correction was required when estimating 
pressures for slugs of ratios other than unity. The 
maximum extrusion pressure increased as the 
slug length/diameter ratio increased from 
0.25 to 2 

6.10 The surface finish of the product extruded 
through sharp edged dies was not affected by 
differences over a wide range of the surface finish of 
the slug. Some improvement in surface finish was 
obtained during the extrusion of rod through 
small-angle cone dies 

6.11 In a two-stage extrusion operation, involving 
the production of a can from the solid slug, and a 
tube from the can, an interstage anneal followed by 
rephosphating and lubricating treatments was 
generally essential. 

6.12 The hardness of a product formed from a 
low carbon (0.15-0.18 per cent) steel was the same 
whether it was drawn or extruded. However, for 
the high-carbon steels, the hardness of the extruded 
product tended to exceed that of a drawn product 
for the same reduction. 
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DISCESSION 


The CHAIRMAN (Mr. D. A. Olive 
was not quite clear whether, in the forward extrusion 
of the tube, the billet was drilled or was solid at the 
beginning of the stroke 

Mr. PuGH said that in the forward extrusion of 


said that he 


tube, it was necessary to begin with a pierced slug 
into the hole of which a mendrel on the punch was 
fitted and this maintained the size of the bore. The 
operation was then one of forward extrusion, and 


what took place was thinning and elongation of the 
wall of what was initially a short thick-walled 
The hole in the he same 


was of exactly tl 
diameter 


slug 
as the final hole in the tube 

Mr. L. R. HAwTIN (I.C.I. Metals Division) said 
that all the N.E.L. diameter slug, 
presumably because of the limitation of the equip 
ment available. He would be very interested 
hear how their values of the pressures would apply 
to other sizes. 


work was on |-in. 


to 
ly 
I 
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Mr. PuGH said that he had no information on this 
but PERA had a graph in their paper which 
suggested that there was an effect, though very 
small 

Mr. F. Howarp (PERA) confirmed this. Obser 
vations had been meade from 2-in. and 2}-in 
diameter slugs. There had been only about 2 per 
cent difference between the two 

Mr. Kayser (Gillette Industries) asked whether 
the annealing treatments were concerned 
with a high-carbon spring steel, the response t 


speed would have been greater if the type of 


so tar as 


annealing technique had been adopted that wa 
applied to such a steel if it was ¢ old-1 led 2 
So far as austenitic steel was concerned, it was 


rather unusual to do an annealing heat treatment at 
about 1,000 C. if it was required to cold work the 
material. He had not tried extruding it, and was 


merely thinking of cold rolling it 


Velocity at Impact 
author not think that the velocity at 
and the velocity throughout the 
were important ? He believed that ther 


which these operation 


extrusion 
operation, 
yptimum speed at 
could be carried out most successfully. 

Mr. PuGH said that specific heat treatments 
been carried out and no attempt made to investigate 
the effect of different heat treatments on the 
Che problem had been approached largely from an 
engineering standpoint assuming that if the steel 
was made soft it was more likely to extrude 
fully than if it was hard. In fact, this wes true 
Although different heat treatments might have an 


effect, an engineering approach was relevant, to the 


had 


slugs 


success 


extent that if the hardness of the initial slug was 
plotted against the extrusion pressure a i easonabl\ 
good relationship was obtained between the two 


Chis would suggest that if the hardness was known 


it was possible to calculate the extrusion pressure 
He was not suggesting that this was universally true 
although it did seem to be true for their result 

So far as the working of the steel was concerned 


it was true that speed might have a number of 
t he only one mentioned in the paper 





C i ne 

that of the effect of speed over a limited range, from 
2} in. per sec. to 16 in. per sec., on extrusion pré 
sure. In that range the extrusion pressure was n 
greatly affected. This agreed with the findings of 
Japanese workers. 

Much higher speeds, however, might have 
distinct effect First, the rate of strain was 
increased so that, in general, materials hed a higher 
yield stress. Therefore, the extrusion pressure 


ought to be greater. In turn, more work was being 
done on the material 2nd more heat generated, 

Dr. Wallace had said during the previous session. 
Taylor had shown, as long ago as 1927, that at least 
90 per cent of the work done in any deformation 
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process was converted into heat. Further, as the 
rate of working increased, there was less time for 
heat to get away and temperature tended to be 
higher. Because of the higher temperatures, the 
yield strength of the material would, in general, 
decrease and, for this reason, the extrusion pressure 
would be lower. There were these two conflicting 
conditions, and a combination of these occurred in 
any particular process. 

It was possible to extrude zinc at a low speed and 
obtain the extrusion pressure as a function of 
stroke rhe extrusion would rise, 
usual, to a maximum and after that be fairly 
If the same thing was done for zinc at a very 
speed of working, the maximum extrusion pressure 
would be considerably higher, but correspondingly, 
the minimum extrusion pressure would be a good 
deal lower. This suggests that the two effects were 
appearing separately. The yield strength of zinc 
was very susceptible to rate of strain and tempera 
ture. As the rate of strain went up, in fast working 
a much higher extrusion pressure was obtained 
rhis, in turn gave rise to higher temperatures anc 
consequently a lowering of the yield : 
his the minimum extrusion pressure 
below the slow speed one Much work hed 
be done in explaining the particular shape 
characteristics. He was sure that two 
effects that were of prime importance were 
rate and temperature 


pressure 


took 


Instrumentation on Tools 

Mr. SESSIONS said that he was very interested in 
the method of instrumentation used on these tools 
and asked how the load was applied in calibrating 
the load cell. He said that the extrusion ratio was 
the product of two variables, and he felt that this 
needed elucidation. Second, no one had taken 
account of the length of the slug; this seemed to 
him to be very important. Also what was the 
effect of the slowing down of the crank press on the 
load-stroke curve obtained ? 

Mr. PUGH said that they had done some work on 
the effect of length of slug. In Fig. 22 of the paper 
page 273), the effect of this on a rod extrusion was 
shown. There was a similar diagram in respect 
can extrusion. From the former it could be 
that above a slug-length-to-diameter rat 
there was not a great deal of variation, but 
length became quite important. For instance, with 
a ratio of 0.25 the maximum extrusion pressure fo1 
rod came down from 90 to 65 tons per sq. in. at an 
extrusion ratio of 2. 

Mr. SESSIONS said that he and his 
disagreed with these figures. For values of length 
diameter lying between | and 2, the curve went on 
as a straight line in an upward direction. The 
authors had shown it as becoming flat, and this 
seemed to be wrong 


i 
below 1 


lleaqcne 
COMCagues 
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Mr. PUGH said that not enough work had been 


done on steel to be dogmatic on this point. The 
graph merely represented the findings to date 
which suggested a flattening. If the effect was 
regarded as due to friction on the walls, then what 
Mr. Sessions had said was correct, but some recent 
work at N.E.L. suggested that this explanation was 
More work would have to be done but 
thought that a more significant 
expected below than above 
f 1. 

load cell had been done by 


fitted in the bottom of the 


suspect 
on the whole, he 
Tec could be 


diameter ratio 


length 


ram unit 

t what Mr 

in his question on extrusion ratio was 

scale effect What had been 
conditions Thus, 

1 hed been maintained, 

n the report were based on this 


ratio had 


WATKINS suggested tha 


tried was 
i slug length 
and all the 
The 
of slug length diameter been 
tigated because this modified the picture. As 

reased the extrusion press 


sady said that tl 


reased 

such 

ver the 

in. up 

confirmed for 

ous practice over a scale factor of 2, that the 

of scale was small. It was possible to increase 

the billet diameter but, provided the extrusion ratio 
was fixed, the above data could be applied 

Mr. PuGH said that the effect of the slowing down 

of the crank press on the load stroke curve had not 


he characteristic 


could be 


lic ius i 


been studied, but tests in which 1 
lifferent presses would be represented were in 

In a press the operation began at 

peed and ended with zero speed. Where ar 

used, the characteristic would 
juite different. There was, naturally, consider 
lifference of opinion as to the relative import 

f these characteristics and what could be done 
on this matter was to try to reproduc 


since 


crank 


lic press was 


yw light 


scent characteristics in one machine, 


it wes not poss all the presse 

h had different characterist \ machine wa 

sed to tr 

ght that, t 

of differenc 
and flow 
; 


lifference 


ble for doing this, and 1 
effect. He would not have thor 
pproximation i] 
1 factors aS extrusio 
It might make a 


e, on 


is prop 


it made a great d 


tne heat ios: n the crank pres 


from 


n 
lifferent 
ec naintained 


€ I 
It would affect the 


at generated 


. ] } 
it would be if the 


might be quit 
initial sp 
uughout the whole stroke 
“ss of the product. 
Mr. McKENZIE said that the load cell sat on toy 
‘f a hydraulic ram which was built into the crank 
press bolster and permitted static load calibration 


1 was 
1 Wadd 


im Situ 
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The calibration was carried out with the tooling 
arrangement required for rod extrusion since the 
load cell was found to be very susceptible to the 
distribution of the load. 

More recently the load cell had been mounted 
between the extension punch holder and the crank 
press (top) ram. This improved the stability of the 
tooling and the load cell was less susceptible to 
variations of load distribution in the sub-press. 

Mr. M. T. WATKINS said that if the load cell 
height to diameter ratio was greater than 7 4 the 
load calibration would be independent of end 
conditions, but if one was using a squat load cell, 
calibration would be very dependent on loading 
conditions. This had all been worked out and 
could be found in the literature. 


Rate of Straining 

Mr. MorGAN (R.O.F., Birtley) said that reference 
had been made to the rate of straining, and the 
increase in temperature of the component being 
strained, and the suggestion had been made that the 
loading would come down because the yield strength 
of the material would fall; but was there not the 
danger of proceding too far into the blue-brittle 
range, where the yield strength would start to 
increase? Would that not suggest that this 
examination should be continued still further by 
increasing the rate of strain considerably and 
artificially cooling the whole set-up. It would not 
be possible artificially to cool the component itself. 

Mr. PuGH said that, in general, the high tempera- 


ture had the effect of decreasing the stress. If 


temperature decreased the yield stress the effect 
described would be obtained, but if it put up yield 
stress, then there would be quite a different charac- 
teristic. He was referring here to the detailed 
result that would generally be obtained from 
increasing the speed of working. Mr. Morgan’s 
remarks on the blue-brittle range were interesting. 

Mr. MorGAN (R.O.F., Birtley) said that when 
producing a can there was quite a difference in the 
amount of strain put on the various surfaces ; 
internally, it was as much as 1700 per cent. This 
happened in fractions of seconds, and the strain 
rate was very high. This probably had quite an 
effect, especially on the bore of cans. He had seen 
work carried out by competitors who had tried to 
cold-extrude cans as a single shot operation, as a 
result of which the bore had been badly crazed. 
His own organization, doing it in two or three 
operations, had had a very satisfactory bore. 
Indeed, it was in the bore that the trouble always 


appeared, and possibly it was this high rate of 


strain on the bore which made it enter the blue- 
brittle range and resulted in cracks appearing on the 
surface. Work on that might help to improve can 
manufacture. 

Mr. PUGH done similar 


said that they had 


282 





experiments in which the slugs had been scribed 
with a fine network on the outside surface. This 
had not been mentioned in the paper but the slugs 
could be seen on display. When a punch descended 
to produce a can, it trapped a certain area of the top 
face of the slug and, generally speaking, this 
remained as a rigid region which continued in front 
of the punch. It was quite surprising because the 
network lines formerly on the top of the slug would 
appear only slightly deformed at the bottom of the 
finai can. Again, the network lines that were 
formerly on the top face of the slug near the 
perimeter of the slug would appear at the top of the 
can. Thus there was very little of the network to 
be spread over the bore, and this was where there 
was the very large strain, which Mr. Morgan had 
quoted as 17. Ata rough guess he had thought the 
strain would be about 8 or 10 but undoubtedly a 
very small area of the top face of a slug was spread 
on the inside of the bore giving a high rate of strain- 
ing. In addition, the total strain on the bore was 
very large and this accounted for the fact that in the 
graphs shown earlier of the distribution of hardness 
across the thickness of the can wall, there was a 
maximum hardness at the bore, almost irrespective 
of the extrusion ratio, because the strain there was 
always very large. 

If it was required to undertake a subsequent 
operation such as taking a can and doing a forward 
extrusion of a tube, it would be found that the bore 
could not stand further strain and would usually 
crack in the second operation. To avoid this an 
interstage anneal was necessary. The strain was so 
great at the bore of the can that if it was possible to 
measure the distribution of temperature across the 
wall of the can it would be found that very large 
temperatures were being produced. The evidence 
for this was that, from the hardnesses, there was a 
tendency for the hardness of these heavily worked 
surfaces to be reduced. 


Self-annealing Extrusion 

The CHAIRMAN suggested taking the slug 
uniformly up to a temperature just above the brittle 
range and then harnessing the heat generated in 
working to give a self-annealing extrusion while 
this excessive straining was taking place. He said 
that surely someone had tried to put an induction 
heater or something of the sort on their slugs. He 
had heard recently that in the United States the 
stage was reached at which a copper coil had been 
placed round the slug. The slug was then hit so 
fast that the copper burst radially in all directions 
and the extrusion shot along the axis. 


Avoid Blue-brittle Range 
“Mr. PUGH replied that the main point was to 
avoid this blue-brittle range, whether the slug was 
pre-cooled so as to remain below it, or heated to an 
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initial temperature to remain above it. In the latter 
case, the extra temperatures obtained in extrusion 
would take it well above the range. Without 
experiment it was impossible to say which method 
was the better. 

Mr. M. T. WATKINS said that there was the 
additional point that merely increasing the ram 
speed did not necessarily mean that the temperature 
of the slug or billet would increase indefinitely. The 
heat transfer conditions were such that not only was 
heat conducted through the billet, but was also 
carried away by the product. One of the things 
being looked at theoretically at the moment was the 
possibility of deciding where one “broke even”. 

Mr. MorGan said that R.O.F. had done a little 
work on this and had found that it was possible to 
extrude at lower pressures if the billet was worked at 
about 200° C. The only trouble was that in 
making the extrusion it was necessary to have 
accuracy. In forming hollows or cans a very short 
extrusion punch was required. In the normal 
course of cold extrusion the component stayed in 
the die, and the punch was extracted, but as the 
temperature approached 200° C. the reverse was 
found. ‘The component came out on the punch ; 
so that it was necessary to have a punch that was 
half as long again, to accommodate a strip per plate 
so that the can could be pulled off. This was not 
acceptable so, although it was possible to extrude at 
200° C. it was not possible to have the benefit of it 
yet awhile. It was not possible to go to higher 


temperatures because there was no lubricant that 


stood up to these temperatures. Also, the blue- 
brittle range was not constant. It depended on the 


rate of straining, and began to move upwards if 


extrusion proceeded at higher speeds. 

Mr. H. T. HuNNISETT (Cold Precision Forgings 
D. & C.) Ltd.) said that in Table I, En2A was 
described as having 0.15 per cent carbon. The 


specification quoted 0.12 per cent maximum. If 


the steel was out of specification, it should not 
really be referred to as En2B in successive charts. 

He hed carried out tests at various extrusion 
speeds, from zero up to about 4 in. per sec., on 
reverse extrusion. The lowest tonnage reading 
was round about | in. per sec. He had obtained 
high readings at the very low speed, and higher 
readings again at 4 in. per sec., but the variation 
was only about 4 per cent, so he had not considered 
it as of any significance. 


Roller Steadiers 

One other rather interesting speed effect obtained 
on upset chopping was in using roller steadiers. It 
was found that at low speeds there were pre-p!une 
shear failures on the outside surface of the upset 
head at 45 deg. to the vertical axis, and it had not 
been associated with inclusions. Pressing at over 
1 in. per sec. produced a perfect “chop”. Upon 
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looking into it, it was found that, on taking low-load 
hardness tests on the surface skin of the billet the 
skin was about 210 DPN, although the core was 
only about 140 due to the roller steadying in turning. 
In other words, the skin had been more or less fully 
cold worked, but had apparently been still 
sufficiently ductile at comparatively high rates of 
strain though not at lower rates. 

The tool designer was primarily interested in 
punch stresses; although in one table a chart show 
ing these hed been included, in the majority, the 
extrusion pressure hed been used. This could be 
rather misleeding. The tool designer had to 
re-draw the graphs in order to investigate the 
various effects on the punch stress. 

Mr. PuGu replied that in regard to En2A this was 
quite true. This material, which had been 
obtained as Fn2A, had been subsequently analyzed 
and the result was as shown. 

It had been suggested, so far as the effect of speed 
was concerned, that a minimum hed been obtained 
at about | in. per sec.; it was quite conceivable, 
although it did not agree with the findings of 
another worker, who hed gone down to much lower 
speeds end found a continually decreasing effect on 
extrusion pressure with increasing speed. He felt 
personally that the effect of speed was quite com 
plicated ; thus in the use of non-ferrous metals such 
as aluminium the effect was almost negligible down 
to 1 in. per min. Below this speed, there was a 
marked effect, which depended on the extrusion 
ratio. He believed that if the extrusion ratio was 
high a drop in extrusion pressure with increase in 
speed up to | in. per min. could be experienced 
whereas with a small extrusion ratio the reverse 
effect could be obtained. 

So far as the steadiers were concerned, he did not 
pretend to give an explanation of this. What 
worried him a little about it was that the general 
effect of increasing strain rate was that ductility 
tended to go down: something that would fail in a 
ductile menner at low rates of strain would break as 
a brittle material at very high rates of strain. 

He thought that anyone who was interested could 
produce their punch stresses from the data supplied 
and could allow for the effect of other variables, 
e.g. Slug length diameter ratio, etc. 





PRODUCTION ENGINEERING COURSE 

A full-time post-graduate course in production- 

engineering (lasting a year) will be held at 
Imperial College, London, starting in October 
Successful candidates will be awarded the Diploma 
of the Imperial College. 

Further information can be obtained from 
Dr. S. Eilon, Department of Mechanical Engineer- 
ing, Imperial College, London, S.W.7 (phone 
KENsington 5111. Ext. 416). 
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A.R.O. Machinery Co. Ltd. 
Stand No. 3, Row V, Ground I r, En 
The A.R.O model 

ecently introduced is 

or indirect spot or projectior 

components, the machine being 

either on its own or togeth« 

identical units for multi-welding 
The plant consists of ; 

transiormer to the front oi 

4-stage small-diameter 3 

capable of exerting a wide range of el 

from 50 Ib. minimum up to 3 

sq. in in-going line pressure 

cylinders receive air controlled b 

operated poppet or distributor valves w 

supplied as separate units for working in conjun 

with this machine. The complete assembly inclu 

a single adjustable pressure alternatively 

the energizing of the welding transformer can be 

effected by a “squeeze” control built into t 

unit. The machine is complete with secondary 

jumpers connecting the welding transformer output 

to the two water-cooled electrode assemblies and the 
design of this plant permits a number of DP.60’s to 

be mounted side by side providing weld h 

adjustment from | in. up to 4 in. per 
The DP.60’s can be mounted opposins 

on separate beams thus allowing multi welding 

such components as top-hat mild-steel sections t 

steel sheet or for any other purpose where a number 

of welds have to be made simultaneously. Sequ 
controls are available for firing individual 
machines or banks of machines for conservation 
power de DP.60’s in con 
trolled by e or several ignitron unit 

Similarly, one or several of these units could work in 

conjunction with ARO control panels operating on 

the condenser charging principle or alternatively 
completely electronically controlled 

The DP.60 machine can be incorporated in special 
purpose plant available to suit customers’ reqwire- 
ments, or it can be supplied as a separate unit for 
building into special purpose machines designed and 
produced by the user. 

Alternative models in the DP.60 range can include 
multi-stage air cylinders capable of exerting pressures 
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THE WELDING 
EXHIBITION 


In this preview of the welding exhibits to be shown at the Engineer- 
ing, Marine, Welding and Nuclear Energy Exhibition this month, 
the emphasis has been placed on equipment to be displayed for the 
The exhibition opens on April 20, and this description of 
based 
exhibitors and available at the time of going to press. 
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ARO model CE.27 control panel d 
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1 this machine provides variabl 
forge’ and “‘off’’ times so that 
is an automatic repeat welder 

to be shown will be the model ! 

lding machine 

air-operated rocker-arm ped 
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vides a secondary 
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4,000 amp. 


up to 1,000 Ib 


re and a range of interchangeabl 
led uf 30 in 

built-in timer operates on the 
principle and in addition 

energy circuitry provides wel 
ion when spot-welding scaly or 
sl The electrical cap 
n makes it suitable for 
aluminium and non-heat-treatable light alloys 
16 16 s.w.g 

A similar model M.354 is also available f 
leverage control instead of compressed air 
electrode pressure and secondary current for this 
model are exactly the same as for the air-operated 
version. 
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Arc Manufacturing Co. Ltd. 

Stand No. 7, Row X, Ground Floor, Empire Hall 

This company will be showing their full range of 
single-operator welding transformers, argon-arc weld- 
ing rectifiers of varying capacities, complete range of 
welding accessories, together with three new products, 
a brief description of which are given below 

It is proposed to feature the carbon-dioxide 
welding process, both by showing the equipment and 
by practical demonstrations. Also, there will be two 
new additions to the ““ACTARC” range of equipment, 
namely a_ redesigned Polytrode high-frequency 
ionizer unit, and also a three-phase welding rectifier 

The semi-automatic carbon-dioxide welding unit 
consists of a light-weight, perfectly balanced hand- 
gun, an integrated wire-drive, and control unit, and 
a 600-amp. constant-potential power source. The 
pistol-grip hand-gun, which is extremely easy to 
use, is water-cooled, and without “O” rings, which 
completely eliminates leakage troubles, and remains 
cool at currents of up to 600 amp. The wire drive 
unit can be mounted on top of the rectifier, or 
alternatively, slung from a rail or gantry to provide 
easy access to the most difficult welding position. It 
consists of a mechanically governed wire feed motor ; 
dual-drive feed rolls; post-purge gas and water 
timer and solenoids ; safety water-pressure switch 
and control relays. This entire unit is contained 
in a heavy-gauge sheet-metal cabinet of only approxi- 
mately 2 feet square by 1 foot deep. 
SHEET METAL INDUSTRIES 
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Fig. 2 (right).- 
ARO DP. 60 
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The 600-amp. constant-potential silicon rectifier 
is rated for 100 per cent automatic duty cycle. Slope 
control is provided, giving five position adjustments 
of output characteristic from flat (0.60 volts per 
100-amp. droop) to drooping (8 volts per 100 amp. 
The rectifier has a voltage range of 0 to 45.4 volts at 
the rated load. There is a built-in 2-kVA.115-230 
volt control transformer to provide power for 
accessories, and a fixed 180-amp. outlet for tack 
welding with normal stick electrodes 

Optional equipment available 
includes :— 

Cooling-water recirculator. 

CO, pressure regulator and flowmeter. 

Stellaweld reactor for use with light-gauge and 
positional welding. 

Buttonwelding timer and nozzles 
accurate spot-type buttons 

With regard to the three-phase rectifier, this is a 
new development, the object being to give the welding 
characteristics connected with direct current and the 


with this unit 


fast, 


for 
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Fig. 3.—Actarc T.P.R. 400 portable three-phase welding 


rectifier 


economies of a.c. equipment. The current range of 
the new three-phase rectifier is 50/450 amp. and 
rated to B.S.S. of 400 amp. at 35 volts. The 
secondary voltage is 70 volts. The current is 


infinitely variable throughout the entire range, and 

provides a dial current indicator for easy reading. 
The unit is fan-cooled, and is designed in such a 

way that the unit will not operate unless the fan is 


functioning. 

The “ACTARC” Polytrode has been redesigned, 
and has a spark-gap ionizer which facilitates arc- 
welding by superimposing a high-frequency current 
on the normal low voltage welding current. 

The Polytrode can be used together with standard 
a.c. or d.c. welding machines, to which it can be 
readily connected by cable plugs. The Polytrode is a 
self-contained welding plant, and has the following 
applications : it assists a normal welding transformer 
in the welding of non-ferrous materials, such as 
aluminium, brass, bronze, Monel, etc., with coated 
welding electrodes. The Polytrode greatly facilitates 
the striking of the arc, and the control of its length, 
thereby saving working time, and improving the 
quality of the work. It also reduces the welding 
current for light-gauge mild-steel sheets, and 
reduces the risk of burning through. The new 
Polytrode is very suitable for inert-gas welding of 
light-gauge sheets, and non-ferrous materials with 
a.c. welding transformers, or d.c. welding generators. 
The supply voltage is 230 volts, a.c. 50-cycles 
supply. The input is approximately 150W. maximum 
and permissible weld current is 300 amp. at 60 
per cent duty cycle. 


A.E.I. Transformer Division 
Stand No. 5, Row V, Empire Hall, Ground Floor 
The company’s exhibits will comprise the latest 
welding equipment, most of which will be shown in 
operation. Details of the major items are as follows: 
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Submerged-arc Welding Equipment 

This automatic welding equipment is for the high- 
speed deposition of weld metal to high radiographic 
standards, using a bare electrode and granular flux. 
A feature of the equipment is the use of electronic 
control, which ensures a reliable arc and instantaneous 
initiation of the arc to overcome imperfections at the 
beginning of the weld. 

The equipment can be adapted to operate on a.c. 
or d.c., and has the added advantage that it can be 
readily converted for open-arc welding using a flux 
coated electrode. Modified heads can be supplied for 
CO, welding. 


DA400 Paradyne Welding Set 

This new type portable d.c. single-operator 
welding set gives infinite and smooth control from 
30 to 400 amp. The unit is mounted on rubber- 
tyred wheels to provide for easy mobility, and consists 
of a motor-generator set, control gear, selector 
switches, motor starter and socket outlets. The d.c. 
generator has a drooping characteristic to reduce 
power loss during welding. 


Thermac Welding Set 

This single-operator portable machine for a.c. arc 
welding is suitable for 400, 420 or 440 volts supply, 
and gives 250 or 350 amp. maximum continuous 
hand welding current. The current regulator is of 
the moving-coil type, giving complete freedom from 
the vibration effects usually associated with the mov- 
ing-core type. No clamping device is required for the 
regulator handle. 


Atomic-hydrogen Welding Set 

This single-operator portable a.c. atomic-hydrogen 
welding set, designed for 200 to 220 volts or 400 to 
440 volts supply, is ideal for producing homogeneous 
and ductile welds in light gauge sheet, or for hard 
surfacing blanking tools. In addition, the “tomic- 
hydrogen process is the only method permissible for 
chain-link welding by hand. 


AP200 Projection Welding Machine 

In this general-purpose heavy-duty projection 
welding machine, initiation of the welding cycle is by 
two push buttons, mounted one on either side of the 
machine head. This arrangement ensures that the 
operator’s hands are clear of the welding dies before 
the welding head can be brought down. 

The welding circuit is completed through an 
electronic contactor mounted in the base of the 
machine. For special purposes a fully-synchronous 
electronic control panel (external) can be supplied. 

The machine has a thermal rating of 150 kVA at 
50 per cent duty cycle ; and typical welding capacity 
is six projections in 0.080 mild steel sheet. 


Type MS307 Wire Butt Welding Machine 

This machine is suitable for welding both ferrous 
and non-ferrous materials. It has a moving clamp 
mounted on a saddle having both low friction and 
low inertia. The standard clamps are hand-cam 
operated. Although normally used for wire and 
simple sections, the machine may be used for 
welding strip, such as band-saws up to § in. wide, 
and special alignment guides are available for this 
purpose. 
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F. Bode and Son Ltd. 

Stand No. 8, Row X, Ground Floor, Empire Hall 

Twelve types of positioning machines will be 
exhibited from the wide Bode range of welding 
positioning equipment ranging from a hand-operated 
bench positioner, designed to handle workpieces 
weighing 56 lb. to the 200 VP positioner which is 
designed to carry workpieces weighing 10 tons. The 
machines to be exhibited comprise, in addition to 
the hand-operated bench positioner Model 1HH, an 
additional variable-speed bench positioner designed 
to carry a workpiece weighing 28 lb. Variable-speed 
mechanism is incorporated in this latter machine to 
give 4 in. to6r.p.m. The table is capable of being 
roulted through 360 deg. 

Two types of Rotilting positioner will be exhibited 
including 1OHH /A 10-cwt. capacity machine with 
hand rotation and handtilting of the table through 
360 deg. The Rotilting positioner is a patented 
construction, the main feature being that the table 
can be tilted and rotated through 360 deg. The 
workpiece can, if necessary, be turned completely 
upside down. General construction of the machine 
being such that the workpiece 1s at all times readily 
accessible to the welder. This series is built in 5, 10 
and 20 cwt. capacities. 

A model 20VP /A Rotilting positioner wil! also be 
exhibited. This machine incorporates variable-speed 
rotation and power tilting. The 20VP/A has a 
capacity of 2240 lb. at 9 in. ecc. and 9 in. cog. The 
table is equipped with English Electric Magamp 
variable-speed control at 0.031 to 0.075 r.p.m. In 
addition four types of conventional positioners will 
also be exhibited—1VH—1-cwt. capacity machine 
with manual tilting of the table through 360 deg., and 
variable-speed rotation; a model 5VH—5-cwt 
capacity at 6 in. ecc. and 6 in. cog. with hydraulic 
variable speed rotation 0.062 to 1.75 r.p.m. hand 
tilting through 135 deg. A third machine model 
10VP—10-cwt. capacity machine at 6 in. ecc. and 
6 in. cog. with hydraulic variable-speed rotation and 
power tulting through 135 deg. The model 200 VP 
will be exhibited for the first time. This machine 
has a capacity of 10 tons at 12 in. ecc. and 15 in. cog. 
with hydraulic rotation and power tilting. The 
200 VP can be supplied free standing or, alternatively, 
with a cradle to enable the machine to be manually 
elevated in three stages from 6 ft. 1 in. to 8 ft. 7 in. 
when the table is in the flat position. This arrange- 
ment lends itself, particularly for the handling of 
bulky weldments 

The self-aligning Rotators Model SAR 
tons capacity which are to be exhibited, are built to a 
patented design. The self-aligning principle enable 
changes to be made from any diameter of vessel 
remaining central to the welding head at all times 
Variable rotation can be by mechanical variator or 
Ward-Leonard control as desired. The heavy-duty 
column and boom will also be exhibited, Model 
TRC 14/10. The main features of this machine are 
retractable variable-speed traversing boom at 4 to 
90 in. per minute. A column of rigid tubular 
construction and capable of rotating through 360 
deg. Power elevation of boom is through a motor 
equipped with electro-magnetic brake giving accurate 


1:00—20 
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control The rotating column is mounted on 4 
travelling bogie The boom traverse and bogie 
traverse are controlled through an English Electric 
Magamp unit by means of a changeover switch. 
30th boom and bogie are capable of being traversed 


4 in. to 90 in. per minute 

A new machine to be exhibited for the first ume Is 
an automatic welding head rotating device which is 
supported by the traversing beam of the heavy-duty 


column and boom. The welding head rotator offers 
a tremendous advantage in speed and ease of opera- 
tion for welding flanges, nozzles, nipples, couplings 
and bosses to boiler drums, cylinders, etc.; since 
the welding head rotates almost every problem of 
automatic circular welding on parts too cumbersome 
to rotate, can be quickly and efficiently handled 
Variable-speed rotation is employed to maintain the 
desired welding speed for all diameters. The Bode 
range equipment includes a wide range of 
longitudinal seam-welding machines. Model PTS 38 
will be exhibited to handle tubes 3 ft. long, 8 in. to 
48 in. in diameter. This machine will incorporate 
hand-operated hydraulic control for clamping the 
tube during welding 


also 


British Federal Welder and Machine Co. Ltd. 
Stand No. 2, Row Y, Ground Floor, Empire Hall 
The exhibits on this stand will emphasize the 

company’s versatility in the field of resistance-welding 

equipment. Within the limited space available will 
be shown a part of the company’s complete range of 
standard resistance-welding equipments together 
with a few examples in the form of actual machines 
and also of working models and photographs of 
special purpose equipments. 

Ihe live exhibits will include the latest type of 
fully automatic high-speed drum forming and 

‘ding equipment, designed for the high-speed 
production of 45-gallon drums. This machine, 
which is designed to accept pre-cut blanks, incorpo- 
rates automatic roll forming to the required drum 
diameter, the formed components thereafter being 
automatically conveyed through a conveyor section 
into the sizing and welding head in which the drum 
bodies are mash seam welded. The output of the 

250-kVA machine is in the order of 400 

drum bodies per hour and the machine can be 

provided with a crushing roll unit mounted on the 
exit side by means of which a completely flush internal 
joint is provided, suitable for subsequent lacquering 

The machine incorporates many features which have 

been developed over a period of years, including an 

automatic cross index on the upper and lower 
welding wheels, so as to provide a uniform wear and 
to prevent the formation of grooves in the wheel 
track, thus ensuring that the quality of the mash 
welded joint remains consistent. The machine is 
designed to accommodate a range of drum diameters 
and the sizing roll head is designed for rapid replace- 
ment to accommodate such changeover. The 
machine will accept drum bodies in length up to 
approximately 42 in. and in gauges varying from 

26 to 16 approximately. The equipment illustrated 

is of the light-duty type employing a single drive to 

the lower welding roll and the heavy-duty machines 
are provided with a double drive. 
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Fig. 4 (right).—Typical British 
Federal installation for motor-car 
doors 


British Federal 
high-speed drum- 


welding equipment 


Fig. 5 (belou 
fully-automatic 
forming and 





Other examples of special-purpose installations 
will be shown in the form of working models of 


approximately one-eighth scale and these will 
illustrate a completely automatic conveyorized high 
speed production line for manufacture of a well 
known British automobile underbody. The line 
which is capable of producing complete underbody 
assemblies at the rate of 120 per hour, employs an 
automatic shuttle feed and sub-assembled sections 
are automatically fed on to the main line from 
pre-assembly stages. 

A similar line of completely automatic type will be 
illustrated in relation to the patented British Federal 
automatic automobile door clinching and welding 
equipment which is now widely used by both British 
and Continental automobile manufacturers. This 
high-speed shuttle-fed line incorporates pre-clinch 
multi-welding stations, automatic clinching stations 
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Fig. 6.—British Federal timer unit 

and after clinch weld stations and the line illustrated 
is Operative at speeds with outputs of up to 120 
doors per hour, although much higher outputs can 
be obtained when required. 

A number of electronic controls including a fully 
transistorized timer unit incorporating printed 
circuitry will be exhibited. In addition to develop- 
ments in the industrial field, one of the exhibits will 
take the form of a sensitive overload protection relay 
unit applicable to any motor driven machine tool, 
including motor-driven presses, lathes, etc. This 
equipment is of particular interest in that it measures 
the true load condition of the motor current and is 
capable of instantly operating a signal, or trip, in the 
event of overload occurring due to faulty tooling or 
any other variable. Also illustrated will be the 
British Federal range of unitized D.P.1 timer units 
providing multiple controls for multi-welders or any 
multiple stage sequence. 
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The patented Uniflex type kickless welding cable 
used for portable welding applications has recently 
been completely re-designed, as a result of which its 
useful life has been increased by approximately 
three times ; the new design of cable incorporating 
plug-in type jumper connections will be exhibited 
together with a typical application in the form of a 
light-weight high-duty portable seam welding head 

In the range of standard equipments, a number of 
light-duty standard machines will be shown covering 
diverse applications and ranging from pedal operated 
spot-welding machines and pedestal-type butt welders 
to medium-duty seam and spot welders, etc 

In addition to the live exhibits detailed 
many special applications will be illustrated in the 
form of a photographic display, e.g., special-purpose 
welding equipments designed to meet specific 
applications and in many cases incorporating 
conveyorized or hopper feed mechanisms 


abov e, 


British Industrial Gases Ltd. 

Stand No. 6, Row V, Ground Floor, Empire Hall 

New equipment on display by British Industrial 
Gases will include the Cutomation high-speed 
profiling head and the Harris-designed Model 43 
universal pressure multi-purpose torch. 

Two additions to a wide range of CO, regulators 
for electric welding—Model 90, a standard design, 
and Model 50, for special use in the atomic energy 
field—-will also be shown. 

Cutomation is claimed to increase cutting speeds 
by up to 50 per cent compared with traditional 
methods. Consumption of preheat gases is reduced 
by as much as 80 per cent and oxygen consumption 
is cut by up to 20 per cent. 

The new Model 43 universal pressure torch can 
weld, cut, heat, flame clean, gouge and rivet wash 
Working on low-pressure fuel gas down to 6 oz. per 
sq. in. this torch can show a saving of up to 15 per 
cent on fuel-gas consumption. It uses ““O” rings to 
seal all joints, and can gouge and rivet wash with 
oxyacetylene or oxy-propane. 

The company will also show a range of regulators 
which have been widely adopted in the electric- 
welding industry. Newest are the Model 90 for 
standard use, fitted with two gauges and obtainable 
in two ranges, 0 to 60 Ib. per sq. in. and 0 to 120 Ib 
per sq. in., and the special Model 50 designed for use 
by atomic energy authorities and covering a pressure 
range of 0 to 600 Ib. per sq. in. 

Also to be shown is the Mk. 2 “Cub” oxygen 
profile cutting machine which can be fitted with two 
heads and incorporates several refinements over 
the earlier model. 


British Oxygen Co. Ltd. 
Stand 5, Row G, Grand Hail 
Stand 1, Row W, Empire Halil (Light 
Stand 5, Row W, Ground Floor, Empire 
Electric Welding 

British Oxygen will be showing a wide range of new 
equipment on their three stands. 

How industry’s constantly growing demand for 
oxygen is being successfully met by B.O.C. will be 
demonstrated by a model of an oxygen-producing 
plant on the engineering stand. Main theme of the 


Engineering 
Industrial 


Hall, 
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stand is that B.O.C. offers an unparalleled distribution 
system and service to all customers, whether they buy 
by the “ton” or by the cylinder. The comprehensive 
propane service offered by British Oxygen, for the 
supply of propane in bulk or in portable cylinders will 
also be illustrated. 

Bulk supply of oxygen, nitrogen, argon and 
acetylene will be shown by pictorial and plant 
displays. The latest vacuum-insulated evaporator 
vessel—VIE 30—one of a range having air-heated 
vaporisers, is to be included. 

Hand equipment for cutting, welding and heating 
will be a main feature of the light industrial stand 
The new “Firefly” lightweight handcutting blowpipe 
will be exhibited with its welding counterpart, the 
lightweight “‘Saffire”’ 

Cutting machines to be demonstrated include the 
latest “Bison” profile cutter with a new automatic 
line-following which eliminates templates 
thereby saving time and money. A new lightweight 


device 


portable straight line and circle cutting machine will 


also be shown. Latest “‘Alyn”’ pipecutting machines for 

peline work and branch preparation will also be 
demonstrated 

A comprehensive range of Sievert air /propane 
heating equipment is also to be displayed and films 
will be shown, covering a wide range of flame 
proc esses 

On the electric welding stand will be the MRCS. 300 
slope-controlled rectifier designed for semi-automatic 
welding using the “short-circuiting-arc”’ technique 
The MRCS. 300 is used with “Lynx” equipment for 
welding mild and stainless steels, and will be 
demonstrated with the ST. 2 torch. It also supplies 
power for the new “Unionarc” electric welding 
process which employs bare wire, carbon dioxide gas 
and a magnetic powdered flux shield. The ST. 2 
torch is designed particularly for “‘fine-wire’’ welding 
It gives first class accessibility and eliminates 
operator faugue 

Latest advances in automatic welding to be shown, 
include the twin fillet welder Mk. 2 fitted with two 
“Basic” heads. The heads are adaptable for 
‘“Fusarc /CO,”, ‘“Fusemelt”, ‘“Unionmelt’, or 
‘Sigma”’ automatic processes 

A new lightweight 225-amp 
displayed in two forms—diesel 
driven 


generator will be 
and electrically 


A ram-type welding boom and roller bed installa- 
tion, the portable “Sigmette’”’ gun and control for 
non-ferrous welding, and a wide range of “‘Quasi- 
Arc” electrodes available for all manual, semi-auto- 
matic and automatic electric welding processes will 
also be on the stand. 

Among a comprehensive display of argonarc 
welding products will be the new spot-welding 
torch—SW. 300—designed to be operated simply and 
cheaply by semi-skilled labour. Spot welds can be 
made with one hand and access to only one side of a 
joint is required. 

The latest argonarc transformer set-—ACR 150 
will also be shown and manual and semi-automatic 
electric welding techniques will be demonstrated in a 
welding booth on the stand 
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Crompton Parkinson (Stud Welding) Ltd. 

Stand No. 2, Row X, Ground Floor, Empire Hall 

A new technique has been devised for stud-welding 
to aluminium alloys which has the effect of minimizing 
porosity and atmospheric contamination. 

Recent tests carried out by this company, on the 
cast metal produced by an aluminium stud weld 
showed that this suffered from impurities derived 
partly from the film of oxide and partly from the 
residue of a drawing lubricant on the stud, and 
further aggravated by atmospheric contamination 
during the weld cycle. The film on the stud was 
removed by skimming it in a lathe : the contamina- 
tion was dealt with by excluding the atmosphere and 
substituting argon gas in its place, the first ume that 
argon gas has been used in stud welding 

The inert gas is introduced and contained in the 
weld zone through a brass shroud which goes 
around the stud and ferrule in the weld position 
A valve attachment at the base eliminates gas wastage 
by releasing the Argon flow only when the handtool 
is in position. The use of the argon attachment has 
been proved to be completely successful for the 
complete range of aluminium alloy studs up to and 
including ;; in. diameter. 

On }-in. studs the complete prevention of porosity 
set a greater problem, and to overcome the slight 
reduction in strength caused by microscopic porosity, 
the weld base area was in effect increased. This was 
done by making use of the metal displaced when the 
stud is returned to the molten pool. Investigations 
showed that fusion did not occur between the 
displaced metal and the stud sides because the stud 
periphery was too cold. This led to the development 


of a preheat arc unit, the function of which is to heat 
the stud to the required temperature immediately 


before the weld is made. In practice, it is found 
that a current of approximately 70 amp. and a 
duration of three seconds give the desired conditions 
for a 4-in. alloy stud. 

With the exception of the argon attachment and the 
preheat arc unit, the rest of the equipment is 
completely standard 

This new stud welding technique will be demon- 
strated for the first time on the stand 


Deloro Stellite Ltd. 

Stand No. 3, Row W, or, Empire Hall 

This company will be featuring a new powder 
hard facing process for hard facing with ‘“‘Stellite”’ 
powder alloys using argon as the conveyor. This 
process is claimed to be four times as fast as the gas 
welding method. It uses a special Schori pistol 
which incorporates the powder weld adapter. 

There will also be a complete display and demon- 
strations indicating how the life of rapidly wearing 
components can be multiplied by using “‘Stellite’’. 

Demonstrations of spray-fusing, powder welding, 
fusing by induction heating and gas deposition of the 
**Stellite” alloys will be carried out regularly and 
samples for examination will be available. 

Also on display will be a range of cutting alloys in 
solid or tipped form for all purposes including 
tooling for automatics, capstans, centre-lathes and 
milling machines. 
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English Electric Co. Ltd. 

Stand No. 4, Row W, Ground Floor, Empire Hall 

A full range of arc-welding equipment, electrodes 
and accessories will be shown by the welding division 
of English Electric. There will also be welding 
demonstrations. 

The LWAD range of welding equipment 
either an a.c. or d.c. output at the turn of a switch 
These compact, verstaile units can be used for a wide 
variety of fabrication work, saving the cost and space 
of two separate sets. This is particularly useful in 
maintenance shops. They can be used not only for 
metal arc welding but also as a power source for 
inert-gas welding processes. 

They are especially suitable for operation in 
tropical and under-developed areas where trained 
maintenance engineers are few and expensive. The 
power source is static, containing no moving parts, and 
hence needing iittle maintenance. The efficiency is 
high and with the little maintenance required the 
units show considerable saving in overall costs when 
compared with conventional d.c. motor-generator 
equipment 

The LWAD range is oil-cooled, which makes it 
suitable for all climates. The silicon diode rectifiers 
are also oil-cooled and cannot be damaged by over- 
heating. They will operate successfully at tempera- 
tures up to 190° C 

The LWC range of five units ts used where demand 
does not justify the installation of multi-operator 
plant. Welding currents are from 30 to 630 amp 
One of the units in the range contains two current 
regulators and can provide two welders with 315 


gives 
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Fig. 8.—English Electric welding 


monitor 





amp. each, or when occasional 
heavy current welding is re- 
quired, the outputs can be 
paralleled to provide 630 amp 
for one welder. Like the 
LWAD range the power source 
is static and the equipment is 
Power-factor-cor- 
can be 


oil cooled 
rection Capacitors 
fitted 
There 
electrodes on 
them 
Thermees—for heating before 
welding, bending or straightening 
Groovees—for grooving, gouging and piercing 
Vohees—for vertical and overhead welding of mild 
steel. 
Pyristees—for creep-resisting steels 
Weldees—an all-position mild-steel 
Speedees, Hermees, Pressurees, I.P.1—iron-powder 
electrodes with a high rate of deposition 
Super Stainees—for the faster welding of stainless 


26 different 
among 


will be 
show, 


} 
electrode 


steel 

Accessories will include a new hand shield of resin 
bonded fibre and a welding meter for a.c. welding 
production, research and development which mea- 
sures the electrical conditions in a welding arc 
It can be applied in costing, calculating efficiency, 
developing and improving production 
techniques, ¢.g., in determining the ideal cooling rate 
for various metals 

The unit consists of a watthour meter, ammeter, 
voltmeter and protective relay all housed in a compact 
case (16) in 52 in 6} in.), suitable for switch 
board or wall mounting. The user can thus see at 
glance the arc voltage and current and the total 
energy being consumed 

There will also be a display of ignitrons, used as a 
yrecise contactor in the control of resistance welding 


peeehelaal nr 
quipment 


electrodes 


T 
t 
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Eutectic Welding Alloys Co. Ltd. 
Stand 1, Row Y, Ground Floor, Emptr 

Since its foundation in 1904, Eutectk 
European associate Castolin SA. have specialized in 
the research and production of metal-joining alloys 
and fluxes which allow high-strength bonding below 
the fusion heat of the parent metals. Today 16 
Castolin-Eutectic plants throughout the world are 
producing a range of over 150 specially formulated 
alloys and fluxes based on this exclusive “low heat 
input’’concept which, it is claimed, minimizes the war- 
ping,d s:ortion and embrittlement associated with con- 
ventional fusion welding. This feature makes possible 
repair and maintenance application in position 
without preheat 

The complete range will be demonstrated con 
tinously on the Eutectic stand and specialist technical 
representatives and instructors from the company’s 
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school will be in attendance daily to answer 
question 

show will be bare and flux coated “EutecRods 

for joining and overlaying mild, and highly alloyed 

teels, nickel, iron, aluminium, magnesium, 

copper, brass and bronze using various types of torch 

and other heat source. All those alloys designed for 

on non-ferrous metals have temperature indicat- 
and thus ensure minimum heat input. 

principles involving very low-amperage 

sition are applied to ““EutecTrodes”’ for electric 

ipplication, on a similar range of metals. The 

il-working ChamferTrode” and 

pioneered by Eutectic for cutting and 

all metals rapidly using only standard 

electric-arc equipment will also be on show again 

In common with several products taey now embody 
improved formulations for even greater efficiency 

The range of specialized solder and brazing type 

l for very low temperature applications includes 

StainTin”, and the TinWeld” and 

lloy flux paste compounds for 


cast 


electrodes 


and 

ranges Of al 
on application 
for maintenance applications 
range of machineable 
eth and bearing 
f hard overlay 


igned specially 

BronzoChrom 

or rebuilding shafts, gear 

i the ““Durchrom 
mbating all types of v PoolTectic”’ 


fabricating 


an 
have been de veloped esp cially tor 
rebuilding cutting tools, di¢ 
following are the latest fully 
will be on display for the first time to British 


tested produc ts 


ustry 

The Quenc hWeld”’ process has been deve loped for 
a.c.-d.c. arc repair welding of heavy cast-iron parts in, 
it is claimed, one-tenth the normal time 

A third “EutecTrode” possessing high-elongation 
and high-tensile-strength characteristics is applied 
using back step deposition (7.e., from cold to hot 
with immediate quenching after each pass with a 
damp cloth or air-line. Much time is thus saved in 
preparation and deposition, particularly on 
ilarly heavy sections. The specially formulated 
electrode coatings ensure a metallurgically sound 
weld deposit low in carbon and high in grain refining 
alloying elements providing a structure capable of 


parti 
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withstanding instant quenching without danger of 
cracking. 

Other new electrodes include “EutecTrode”’ 
66 (a.c.-d.c.) a low-hydrogen-type giving a high 
metal yield on carbon and low-alloy steels with high 
tensile strength; “EutecTrode” 71 (a.c.-d.c.) 
chrome-molybdenum type giving good heat and 
wear resistance and suitable for both joining and 
overlay applications. ‘‘EutecTonium” 172 (a.c.-d.c. 
is a special hard overlay alloy offering the utmost 
resistance to wear, high heat, scaling and abrasion on 
all types of steel. A unique chemical /physical 
alloying technique is used to deposit an essentially 
austenitic-ferritic matrix containing uniformly dis- 
persed hard particles giving dual resistance to both 
impact and abrasion even at elevated temperatures. 

Among alloys for torch application flux-coated 
“silver brazing type” alloys will be shown. “Eutec- 
Sil” 1020 FC is cadmium free and gives high 
strength joints on all ferrous and cuprous alloys, 
tungsten carbides, etc. This alloy is of the thin- 
flowing high capilliary flow type and is suited for 
close-fitted joints. Companion “‘EutecRod” 1030 FC 
is designed for poor fitting joints requiring an alloy 
with a wider plastic range and bead-forming charac- 
teristics “‘Dril-Tec 88” is a specially developed torch 
rod designed to deposit hard carbide particles 
uniformly within a copper-based matrix on ferrous 
and copper-based alloys for applications involving 
extreme abrasive wear. In addition inexpensive rock 


and concrete cutting tools can be made by depositing 
on mild steel tube, bolts or plate. 

“EutecRod” 1909 has been developed for joining 
aluininium and magnesium and also aluminium to 


ferrous and other non-ferrous metals, at approxi- 
mately 150° C. permitting salvage of complex 
castings and work on heat-treated aluminium 
without adverse effects. 

A new paste compound, ““AutoChemic” 990 is a 
new development for joining virtually all aluminium 
alloys giving high-strength (9 tons shear strength 
deposits requiring no finishing. Recommended for 
wire joining and other fine work this chemically 
complex compound, when heated, produces a series 
of chain reactions terminating in metallic reduction 
at 400° C. The compound can be applied by brush, 


spatula or dipping, facilitating pre-placement for 
continuous production of complicated assemblies 
using brazing ovens. 

““Neu-Tec-Tronic” 157 BN is a new solder-type 
alloy containing a non-corrosive, neutral flux core 
designed especially for electronics’ applications. 
The deposit has rapid solidification with 50 per cent 
better electrical conductivity than 50 /50 solder, and 
will accept a wide range of metallic platings. The 
highly active flux offers totally inert, non-conauctive, 
non-corrosive residues and no finishing or after- 
cleaning is therefore necessary. In the field of 
welding aids a new easy-to-use paste cleaning com- 
pound called “EuCleen” will be on show. Heat 
discoloration and oxides can be removed and all 
metals except aluminium and magnesium cleaned 
without over-etching the base metal. It can be used 
both to prepare metal and after soldering, brazing or 
welding operations to ensure a chemically clean 
surface. Dangerous heated tanks and acid vats or 
tedious grinding is eliminated and only selected areas 
need be treated. 


Fuller Electric Ltd. 

Stand No. 5, Row Y, Ground Floor, Empire Hall 

A Swedish built SVU-786 automatic flash-butt 
welder (2 250 kVA at 50 per cent duty cycle) with 
hydraulic clamping for welding of solid bar will be 
among the exhibits on this stand. 

Also to be shown will be an SVR-753 projection 
welder (150 kVA at 50 per cent duty cycle) for 
welding section from 20 sq. mm. to 250 sq. mm. in 
area 

Hancock and Co. (Engineers) Ltd. 

Stand No. 6, Row X, Ground Floor, Empire Hall 

To celebrate 40 years of manufacturing oxygen 
cutting machines, Hancock and Co. (Engineers) Ltd 
are exhibiting two new machines, a lightweight 
flame planer and a tube profiling machine. 

The lightweight flame planer can cut all four sides 
of a plate simultaneously and it will give the usual 
types of preparation for welding. It is a specially- 
designed simplified version of the Hancoplane, and 
it is made up of many standard component parts 
used in the Hancock range. It is claimed that it will 
substantially less than other machines of 

similar capacity and performance 

The maximum width of steel 
plate with which the machine can 
deal is 12 ft., and the standard 
length of plate is 30 ft., though 
this can be increased to any de- 
sired length by extending the 
rails. The machine is also de- 
signed to allow for contour cut- 
ting, which has particular applica- 
tion in the shipbuilding industry 

The three gantries carrying the 
cutting heads run on precision- 
ground rails,and the main gantry, 


cost 





lightweight flame 


Hancock 


planer 


Fig. 9. 
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which makes the longitudinal cuts simultaneously, is 
propelled by a variable-speed motor. Mounted on 
the gantry are two carriages carrying the compound 
cutting heads, which are fitted with a graduated tape 
to enable the heads to be set to cut a plate of any 
given width. This eliminates the necessity for 
marking out. The heads can also be adapted for 
contour cutting. 

The two gantries for making the end-cuts carry 
variable speed motorized tractor units, each of which 
is fitted with a compound burner-head for making 
transverse cuts. 

Controls are centralized at a position convenient 
for the operator, and the burners are controlled by 
switches operating seolenoid valves. 

The new tube profiling machine is claimed to be 
the only machine on the market capable of producing 
its own templates from a drawing, and is particularly 
suitable for the weld preparation of pipes from 3 in. 
to 12 in. in diameter. The standard machine deals 
with the preparation of branches, and an optional 
attachment is available for cutting the corresponding 
holes in the main pipe. All these cuts can be made 
for pipes to be set either at right-angles to each other 
or at any desired angle of off-take. The machine 
works from templates which are made direct from 
drawings by means of a special attachment on the 
machine. These templates may be made from stock 
pipe, and drawings are available to cover a complete 
range of standard pipe sizes and angles. A “‘library’ 
of standard template drawings will be supplied with 
the machine. 

The machine is provided with a multiplying 
device ; for example, the template for a 3-in. pipe 


at 45 deg. into a 6-in. pipe may also be used for a 6-in 


pipe into a 12-in. pipe at the same angle. The drive 
is by fractional horse-power motor with infinitely 
variable speed, and the whole machine is made as a 
self-contained unit which may be easily transported. 

Hancock and Co. (Engineers) Ltd., will also have 
on show at least three of their well-known range of 
machines, including the Hancoline oxygen profiling 
machine with the electronic tracing device and the 
new automatic height control, and the Hancomaster 
“general-purpose” profiler, both of which will be 
seen working. 


Hirst Electronic Ltd. 

Stand No. 3, Row X, Ground Floor, Empire Hall 

New exhibits to be shown by this company 
include a complete range of H.V. and J.V. resistance 
and projection welding machines designed for 
high-speed repetition components used in _ the 
electronics and electrical industry. Equipment for 
the instrumentation of welding will include cycle 
counters, current meters and a combined 
counter current meter 

Also exhibited will 
very close control of electric furnaces ; 
welder for plastic-coated steel ; a complete range of 
synchronous and non-synchronous timing con- 
trollers; hand welding tongs; precision resistance 
welding heads; turntables and air conditioned 
welding and assembly benches with various welding 
transformers and saturable reactors, and a complete 
range of welding contactors from 50-1,200 amp 


cycle- 


be saturable reactors for the 
a resistance 
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Holden and Hunt Ltd. 

Stand No. 4, Row X, Ground Floor, Empire Hall 

Ihe 21 machines to be exhibited typify H. and H 
ranges of electrical resistance-welding and heating 
machines developed over the last 40 years. Five of 
the machines are universal pedal-operated spot 
welders ranging from 5 to 50 kVA with four 
additional machines from a complementary range of 
air-operated spot welders. These machines collec- 
exemplify a variety of standard arms and 
electrodes arrangements available, also alternative 
types of weld trme control. A 50-kVA press-type 
spot welder to be shown is one from a range of 
machines which can be converted very readily for 
projection welding 

Five auto. wire butt-welding machines cover butt 
welding capacities from 20 swg. up to 4 in. dia. in 
mild steel, and those on show will include the latest 
machine having a fabricated frame and in-built 
grinder. ‘These machines incorporate hand, foot and 
air operated clamping features 

A No. 4 flash-butt welding machine 
exhibited ; this has conventional horizontal 
type clamps and is the smallest of a series of six 
machines. Rivet heating machines with single, twin 
and triple heating electrodes which are capable of 
heating rivets from 4 in } in. up to 6 in 1) in. 
dia. will also be shown, as well as a machine specially 
developed for the wire worker, a No. 0 motorized 
Wire trimmer used for trimming the overhanging 
ends of wires of welded wire assemblies 

Live demonstrations will be given on more than 
half of the machines to be exhibited by the company’s 
technical staff who will be in constant attendance on 
the Stand throughout the Exhibition 


tively 
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Fig. 11 (left).— 

Miller “Big 

Twin’’ a.c./d« 
welder 





Interlas Ltd. 


Stand No. 9, Row V, Ground Floor, Empire Hall 

From the 101 different models in the Miller range, 
Interlas have selected to exhibit the sigma welder 
with controlled slope, a combined a.c. and d.c. 
welder for inert gas and metallic arc welding, a Gold 
Star, series 300 M inert gas /metallic arc welder with 
built-in high frequency, and a rugged indoor and 
outdoor stackable horizontal-welder. 


The Sigma welder is available in three sizes, 
with 100 per cent duty cycle welding current 
ratings of 300, 500 and 1,000 amp. respectively. 


These machines offer stable welding conditions with 
both automatic and semi-automatic welding equip- 
ment, regardless of arc variations. 

X-ray quality welds are produced by these welders. 
The desired wire feeding speed is set on the wire 
feed-control and the arc voltage is pre-set on the 
Sigma welder. The arc is struck and the welder 
automatically provides the correct current to burn off 
the filler wire at the rate necessary to maintain a 
constant arc voltage. If the wire feeding speed should 
momentarily increase, or other conditions cause the 
arc length to shorten, the welding current output of 
the Sigma welder automatically increases. This 
burns off the excess filler wire rapidly enough to 
maintain a constant arc length and /or voltage until 
the feeding speed returns to normal. The reverse 
action occurs if the wire feeding speed momentarily 
decreases. The controlled slope feature offers a 
distinct advantage in reducing the short circuit 
current, thereby eliminating troublesome arc spatter 
and burn-backs, particularly when using small wire 
sizes. The Sigma 300 amp. model can be quickly 
converted for tungsten inert gas or metallic arc 
welding, producing a current range from 3 amp. to 
400 amp. 

The combined a.c./d.c. Gold Star welder is 
actually seven separate machines in a single cabinet. 
This single unit is suitable for a.c. and d.c. metallic 
arc, a.c. and d.c. inert gas manual, a.c. and d.c. inert 
gas automatic, and d.c. inert gas spot welding. The 
example to be exhibited, Model 320A/BP, has 
current ranges from only 2 amp. up to 300 amp., 
but other models cater for currents up to 600 amp. 
The basic unit includes built-in high-frequency, 
primary contactor, control transformer and start 
adjustment control. ‘The control system consisting 
of gas and water valves and an adjustable post flow 
time relay is mounted inside the welder, with a 
maintained contact remote operating switch. With 
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Fig. 12.—Miller “Sigma” 300-amp. welder 


this standard system the welder is available for either 
manual or automatic inert gas welding as well as 
metallic arc. A slight adjustment changes the control 
system so that all the previous functions are performed 
except that the contactor opens immediately and 
gas and water valves close after adjustable time 
delay—all automatically when the arc is broken. 
This control is for manual welding only. 

One exampie only will represent the wide range of 
Miller horizontal welders. These machines are 
heavy-duty machines shaped for easy stacking when 
in store. They are suitable for outdoor as well as 
indoor use, and produce X-ray quality welds. Un- , 
usually wide current ranges are again a special 
feature, the largest model (SRH 555) varying from 
65 to 715 amp. The Big Twin, is a combined 
a.c. and d.c. welder with power factor correction and 
an output of 20 amp. to 290 amp. a.c. and 18 amp. 
to 290 amp. d.c. 

Tec argon torches include air-cooled and water- 
cooled models both in pencil and angled designs. 
The outstanding features are the remarkably light 
3 oz. weight and the special Visuweld transparent 
nozzles, giving full visibility to the operator. These 
torches are designed for economy operation, claiming 
a saving of 5 per cent in argon gas, and using up odd 
ends of tungsten electrodes, as they accommodate a 
maximum length of 3 in. 
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Interlas exhibits will also include their own Short- 
stub and Terrier electrode holders, the new T 600 
Special for continuous 600 amp. welding, two new 
models of heavy duty earth clamps, fireproof welders 
headshields and ‘“‘open-view” handshields, 
lifting clamps, welding platens, workholder: 
variable speed positioners. 


safety 


and 


Kerry’s (Ultrasonics) Ltd. 

Stand No. 6, Row EE. First Floor, Empire Halli 

Kerry’s (Ultrasonics) Ltd., Warton Road, Strat 
ford, London, E.15 (a wholly owned subsidiary of 
Kerry’s (Great Britain) Ltd.) and Omark Industrie 
Incorporated, Portland, Oregon, U.S.A., announc: 
the signing of a Trading Agreement for the exclusive 
sale of percussive, high-capacitance “‘stored-energy”’ 


stud-welding equipment by Kerry’s in the United 
Kingdom to be marketed under the trade name 
*‘Kerry-Omark”’. A new division of Kerry’s 


Ultrasonics) Ltd., namely the Special Products 
Group, Stud Welding Division, has been formed to 
handle this important development 

This stud-welding system provides an extension 
to stud-welding techniques giving a number of 


Fig. 13 (bé —Stud-welded component showing abseni 
burn on reverse side (Kerry’s ( Ultrasonics 
F } —Kerry-Omark model 3,000 bench stud- 
“ec Tiw macfitle 


dy JL 


claimed advantages over resistance and arc welding 
By this method studs are attached to thin or thick 
metal without distortion or burn; no flux, 
or inett gas are required 


weld 
ferrule 
Welding is produced by discharging a low d. 
1-amperage current through a patented 
The tip initiates an arc on contact 
A current flow causing ioniza- 
tion which melts the face of the stud and a similar 
area of the workpiece. The current flow is approxi- 
mately 300,000 amperes per square inch with a 
voltage potential of under 150 v. The duration of ar< 
is nominally 1 millisecond. Arc intensity for welding 
metals of different conductivity, thickness and 
diameter of stud is arranged by the design of stud tip 
length, diameter and configuration ; by the adjust- 
ment of weld current available at the tip and by 
control of the speed at which the stud is brought into 
contact with the workpiece. 





voltage, 
tip on the stud. 


with the workpiece. 
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Welding machines engineered for portable or fixed 
re available including single or multiple 
manually operated, or fully automatic including 


hopper feeds for studs Bench-type welders are 
pneumatically operated. The “energy” discharge is 
controlled from either a foot operated valve, or palm 
valves positioned on the machine. By a system of 
variable weld gun air control pressures, precise weld 
may be obtained. A motor generator 
supplies the potential to the weld storage capacitors 
his type of welder is suitable for welding thin- 
materials down to 0.020 in. thickness. The 
machine may be arranged for fast repetitive welds 
and is capable of welding a stud every six seconds 
The capacity of this type of welder, is up to } in 
diameter stud, 


condaiuions 





RaAURC 


The system has a wide range of application. Any 
low-carbon ferrous and many non-ferrous metals may 
be welded including : steel to steel, steel to lead-free 
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orass, steel to stainless steel or plated steel, steel to 
copper, aluminium to aluminium, aluminium to zinc 
base materials, copper titanium, etc. Studs over a 
wide range of metals and sizes, threaded or un- 
threaded are suitable for use with the. Kerry-Omark 
Stud Welding system. In addition insulation pins 
nails or pointed studs) are available for pinning 
insulating materials used in the building construction 
and shipbuilding industries. 

The penetration of the arc into the base material, is 
only between 0.005 in. to 0.010 in. Beyond this 
point, there is no structural change in the metal. A 
stud may therefore, be welded to thin metals without 
affecting the reverse side, which may be painted, 
enamelled, ceramic or plastic coated prior to welding. 
This welding system is being demonstrated for the 
first time in this country. 


Lincoln Electric Co. Ltd. 

Stand No. 4, Row U, Ground Floor, Empire Hall 

A number of new developments in both CO, and 
submerged arc welding will be shown, chief among 
these being the showing for the first time of the new 
Lincoln Sprite CO, fine-wire welding unit. 

The Sprite CO, welding process is designed to 
bring efficiency and economy to the production 
welding of mild-steel fabrications. The process, 
which is specially suited to the requirements of 
light-gauge sheet-metal fabricators in the auto- 
mobile and allied industries and for the fabricators of 
light mild-steel plate work, etc., is simple to operate, 
versatile and is claimed to be up to 50 per cent faster 
than older methods of manual welding 

The FW1 hand-welding gun used with the Sprite 
unit will continuously weld in all positions down to 
20-g. sheet, even where poor fit-up is experienced, 





with minimum distortion, producing almost spatter- 
free welds to Lloyds Standard without flux or any 
other weld covering. The complete equipment, which 
will be seen in action on the Lincoln Stand on a 
typical industrial application, comprises a new 
CV.400 motor generator, which is of the constant- 
voltage type providing 400 amperes continuously at 
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Fig. 15 (above).—Lincoln - ¢ 
type CA3 semi-automatic CO a 

hie ar elding unit 

& 

Fig. 16 (le Lincol? Sp 
CAye i hie ¢ ir é ” “a 
howing the separate remote contr 
box and the FW hand welding gun 





40 arc volts for 100 per cent duty cycle, this unit is 
fitted with a variable stabilizer enabling the correct 
value of inductance to be utilized, so increasing the 
welding range) and the Sprite CO, welding unit 
incorporating an infinitely-variable wire drive unit, 
wire reel with adjustable brake, spring loaded 
mechanism to take up slack wire when electrode 
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is inched back prior to welding, remote amperes 
control box with CO, gas purge operating button, 
ground clamp connected to ground cable and the 
Lincoln FW1 CO, hand welding gun. The current 
supply for the wire feed variable speed d.c. motor is 
obtained from the CV. 400 motor generator 

The welding unit is capable of driving wires of 

in. (0.78 mm) and in. (1.2 mm) in diameter, 
the wire feed speed being variable between 130 and 
per min. (330 to 762 cm. per min The 
welding current range is 60 to 200 amperes. 

The hand-welding gun is specially angled to give 
easy manipulation during operation in any position 
and is attached to the wire-feed unit by one specially 
designed light-weight cable incorporating all con- 
nections to the gun (wire, gas and current) giving 
maximum flexibility during operation. Two micro 
switches are fitted to the gun handle to feed the wire 
forward and reverse. The feed-back 
eliminates the necessity to trim the wire at the 
completion of each weld, while the forward wire feed 
switch enables the wire to be inched forward a 
required before commencing to weld 

In addition the following new developments wil 
be featured on the Lincoln Stand : 


1. The Lincol Type CA3 CO, Welding Un 
Designed for semi-automatic hand welding this 
new unit provides, in addition, full facilities f 
plug and tack welding using the same hand gun, The 
unit is completely self-contained and 
basically of a hand gun with continuous electrode wire 
feed and carbon-dioxide gas shielding, the electrode 
wire being fed to the gun nozzle through a flexible 
cable by means of variable speed drive rolls. The 
control box, drive gear and water cooling system for 
the welding nozzle form a compact mobile unit with 
provision for the support of two gas cylinders. Plugs 
and sockets are provided on the control box for the 
connexion of a special remote control mechanism if 
required. 


300 in 
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2. Type B.30 Fully Automatic CO, Welding Head 

his unit, which is an adaption of the company’s 
fully-automatic submerged-arc type welder, incorpo 
rates a high-speed wire-feed gear box and a special 
CO, welding nozzle assembly which is water cooled 
with a gas shroud and detachable contact tip Phe 
wire-feed drive unit is capable of using the fine wire 
associated with the CO, shielded-arc welding process 


without a change of gears, at a wire feed speed of 
85.3 to 682.6 in per min 


3. Tvpe D.15 Fully-automatic Submerged-arc Welding 
He ad 

This new unit, which is a refinement of the type 
B.10 standard submerged-arc unit has been specially 
developed for use in conjunction with a travelling 
beam for the internal welding of both longitudinal 
and circumferential internal seams of pipes down to 
14 in. in diameter 


1. The Manual Type M.L.3 
Submerged-arc Welding Unit 

The version of the company’s manual equipment 

is an important development and incorporates a new 
remote control unit. It is designed for use where the 
application does not permit the siting of the welding 


Remote Control 
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generator and the welder unit close to the actual 
point of welding. The remote control unit provides 
full control of the welding currents and voltages and 
its allows the unit to be taken into 
confined spaces thus making it unnecessary for the 
operator to leave his working position to adjust the 
voltage and current settings on the generator. The 
remote-control unit makes the welder valuable for 
the automatic welding of the internal seams of tanks 
and other 

An important feature of the demonstrations of the 
equipment referred to above will be the use of the 
company’s positioning equipment, which is available 
in an exceptionally wide variety of standard or 
custom-built designs and developed to ensure 
maximum possible standards of performance and 
operating efficiency coupled with maximum savings 
1 production costs 

The stand 


compactness 


vesseis, 


will also emphasize the company’s 


Iter ales service 
In the wider field of manual arc welding, the 
iny will be showing a complete range of motor 
and engine-driven generator transformers and 
ctifier iron-powder, mild-steel and alloy elec- 
trod the Arcair cutting and gouging process, 
gether with accessories and protective clothing for 
ry welding application 
C. S. Milne and Co. Ltd. 
Stand No. 2, Row V, Ground Floor, Empire Hall 


rhis exhibit will comprise a comprehensive range 
t welding, cutting, gouging, de-scaling, and heating 


juipment including blowpipes for plastic welding 
and underwater cutting Single and two-stage 
regulators, high-pressure valves for welding points 


shown, the ““Comet’’ flame 

g with circle cutting attachment, and 
th Vic” pipe profiling and chamfering machine 
for preparing pipes for Tee branches ready for 
welding in a single operation. Also to be shown are 


and pipelines will be 


cutting machine 


th Creeper” straight line and circle cutting 
machine, the “Vampire” heavy flame _ cutting 
machine, a joist, channel and beam cutting machine, 
welders’ protective clothing and electric-arc and 
re tance-welding accessories 


Murex Welding Processes Ltd. 

Stand No. 2, Row W, Empire Hall 
Che display on this stand will emphasize the use of 
matic welding and will include a typical welding 
nstallation for general and Class 1 work and a work- 
ng demonstration of the ““Muramatic”’ automatic 
welding -head Also on show will be new and 
improved versions of existing manual metal-arc 


Ground Floor, 





g electrodes 


atic Automatic Welding Equipment 


f 
The Muramatic welding head has been designed 





for use with either the submerged-arc or open-arc 
process using either a.c. or d.c, supply, and with 
welding currents of up to 1,200 amp. The welding 
head can be mounted in many different ways and can 
be used in the form of a single- or double-headed 
deckwelder or mounted on booms, columns, or mobile 
platforms All the ancilliary equipment, from 
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power-packs to manipulators, is available from the 
company, and a complete installation can be arranged 
to suit production requirements. 


Twin-fillet Welder 

The Muramatic automatic fillet welding equipment 
has been designed to make two horizontal-vertical 
fillet welds simultaneously on the opposite sides of a 
stiffener. It consists of two Muramatic welding 
heads mounted on a self-propelled carriage and is 
suitable for use with the submerged arc process or 
for the open arc process using a continuous coated 
electrode. Either alternating current or direct current 
at any value from 300 to 1,200 amp. can be used by 
each head. The equipment is supplied with all 
mecessary controls for electrical and mechanical 
adjustments including the accurate alignment of the 
welding arcs by guide wheels. 


Fluxes and Wires for Automatic Welding 

Two general-purpose fluxes are available, Mura- 
flux A and Murafiux B, for the welding of mild steels 
by the submerged-arc process, Muraflux B being 
suitable for very heavy welding currents. For the 
welding of stainless steels, Muraflux S1 is produced 
for use with two types of stainless steel wires 

Muraflux A is a granular fused flux for the welding 
of mild steels. It can be used on either a.c. or d.c. 
supplies with welding currents up to 900 amp. and on 
all machines suitable for submerged-arc welding. 
Murafiux B is suitable for welding currents of at 
least 1,500 amp. 

These fluxes may be employed with a mild-steel 
filler wire containing approximately 2 per cent 
manganese or with a normal mild-steel wire. When 
used with Murawire, Muraflux A produces good 
quality welds of a high radiographic standard, and it 
can be employed for Class 1 work. In conjunction 
with Murawire, the flux has been granted approval 
by Lloyd’s Register of Shipping and is accepted by 
the Ministry of Transport. 

Muraflux A is suitable for either the single-pass or 
multi-pass welding of various joints in mild steel, as 
well as for plug welds and the building up of worn 
mild steel parts. Good penetration can be obtained, 
and any unfused flux can be recovered and used again. 

Murex Murafiux S1 has been specially developed 
for the automatic welding of stabilized or unstabilized 
18/8 chromium-nickel stainless steels using the 
appropriate filler wires, Murawire SW1 or SW2. 
The flux is suitable for either single-pass or multi- 
pass welding of various joints in the flat position and 
welds having good mechanical properties and of a 
high radiographic standard can be made. High 
impact properties at low temperatures can also be 
obtained, an important feature in fabrications for 
sub-zero service. 

Murex Coilex and Coilex F double-wound 
flux-extruded continuous electrodes are available 
for the open-arc process. Coilex is suitable for use 
with all types of d.c. automatic welding machines 
designed for continuous coated electrodes. It is 
suitable for the welding of all classes of steelwork and 


produces butt or fillet welds of a high standard of 


radiographic clarity, 


Me tal-aré Electrodes 

As a result of the popularity of the Fortrex 35 
electrodes, a complete series has been introduced for 
the welding of mild and carbon steels in the 30 to 55 
ton range. 

For the welding of various creep-resisting steels 
there is the Suprex range of electrodes and the 
extensive range of Nicrex electrodes are available for 
the welding of the many different types of stainless 
steels. 

Iron powder electrodes, known as Ironex, form 
another range of Murex electrodes for applications 
where high-deposition speed electrode are valuable, 
and an important electrodes for the rapid welding of 
pipelines and vertical-downhand welding of large 
vesseis is the Fastex 100 which is finding increasing 
application all over the world. 

The stand also features the Vodex electrode for 
all-position welding and the Fastex 5 electrode which 
is used mainly for downhand welding 


New Process Welders Ltd. 
Stand No. 7, Row V, Ground Floor, Empire Hall 
This exhibit will include the first appearance of a 
new pedal-operated spot welder and a new automatic 
machine for copper ‘silver slugs. Another new piece 


of equipment will be a power-driven butt welder 


Portable Welders Ltd. 

Stand No. 8, Row V, Ground Floor, Empire Hall 

The S.120 one of the company’s two new hand- 
operated production spot welding guns is being 
shown on the stand. It is rated by the manufacturers 
on a 20 per cent duty cycle at 10 kVA, normal 
rating on a 50 per cent duty cycle to BSS 3065 would 
be 25 kVA. The gun is normally capable of welding 
up to 2 t in. mild steel, but a maximum of } in 
to 1 in. is being satsifactorily welded in production 

On 14-s.w.g. mild steel, continuous production 
rates of 1,800 spots per hour can be achieved, with 
up to 2,500 an hour on 18 s.w.g. and lighter gauges. 
The gun will also weld non-ferrous materials satis- 
factorily, and production welding on 2 16 s.w.g 
aluminium is possible, with intermittent work on 
2 14 s.w.g. A wide range of watercooled arms is 
available, standard ones being made with an 8, 12 or 
18 in. reach and 44 in. throat depth. Many special 
purpose arms are available, and the one illustrated 
has a reach of 20 in. with a throat depth of 
9 in., giving easy access into parts which would 
normally be extremely difficult to reach. With these 
particular arms, a combined thickness of four 20 
s.w.g. Zintec sheets is being satisfactorily welded 

The S.120 has a Class H silicone insulated trans- 
former, the secondary windings of which are firmly 
bolted to silver plated top and bottom barrels into 
which the electrode arms are fitted, thus ensuring no 
current loss. Arm change is extremely easy, a single 
Allen screw loosening cotters which hold the arm 
firmly in the barrel. Tip pressure is adjusted by 
turning a star wheel situated under the carrying 
handle, and by means of the toggle action, tip 
pressures of 600 lb. are achieved on the standard 
8 in. reach arms. It is used in conjunction with the 
Mark IV or Mark V electronic timer ‘contactor 
units. 
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The gun is suspended from a 
spring loaded counter balance, 
and can be mounted on a sling 
giving either a 180 deg. or a 360 
deg. turning circle. The gun can 
also be mounted on a_ pedestal 
stand for use as a conventional 
pedesta’ welder for small dimen- 
sioned work. The stand is solidly 
constructed in angle iron and 
sheet metal cladding with rounded 
corners throughout, it has a built- 
in compartment to take the timer 


unit, and separate switching 
arrangements actuated by the 
pedal. 


Research and Control 
Instruments Ltd. 

No. 2, Row JT, Ground 
Floor, Gra id Avenue 
Featured on this stand will be 


Stand 





the recently introduced Philips 
manual CO, welding assembly; this equipment, 
which uses conventional d.c. power sources, can 


deposit up to 12 lb. of metal per hour. Also to be 
shown are two new Muller industrial portable tank 
X-ray units 


Rockweld Ltd. 
Stand No. 2, Row U, Ground Floor, Empire Hall 
A feature of this stand will be the ‘“‘Circomatic”’ 


high-speed girth seam-welding assembly, which 
consists of two platform motor-driven round a 
storage tank run for the automatic shielded-arc 


welding of both sides of the joint simultaneously. The 
“Comet” II semi-automatic welding unit which can 
use any a.c. or d.c. power supply and fitted with anew 
tension device for continuous feeding of successive 
12-in. or 16-in. weld-wire coils will also be shown 

A second model, known as Duomatic, is specifically 
designed for the attachment of stiffeners in ship 
fabrication. A particular feature of the control is 
that intermittent welding may be used, thus avoiding 
buckling due to weld contraction. Simultaneous 
fillet welds on each side of the stiffener may be 
continuous or intermittent as required. 

A new machine for vertical welding of plates from 
} in. upwards will be shown for the first time at the 
exhibition. Named the Vertomat, it utilizes two 
water-cooled shoes boxing the weld metal between 
the plates being welded and a CO, shrouded arc. 
No slag is used in this process. High welding speeds 
are obtained in a single pass—up to approximately 
four times faster than that of manual vertical welding. 
The equipment comprises vertical rails on which is 
mounted a welding head carriage which incorporates 
the control for vertical movement, wire feed and 
oscillating mechanism—the latter being necessary for 
welding plate thicknesses of 1} in. and above. 
Pressure switches and relays ensure that welding is 
stopped in the event of failure of CO, gas to the weld 
or water coolant to the shoes. Control of the wire 
speed vertical traverse, welding current and voltage 
and positioning of the weld nozzle are all adjustable 
by the operator during welding. 
SHEET METAL INDUSTRIES 
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17.—Portable Welders S. 120 
production spot-welding gun 
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Rockweld will also exhibit the Autopak submerged- 
arc equipment in its latest form and with a new fillet 


welding attachment Examples of their manual 
welding plant will be available for inspection 
Facilities will be offered for demonstrating and 


comparing electrodes, and a number of electrodes 
with improved characteristics will attract attention 
Ihe Vertomatic electroslag welding equipment will 


1 


ilso be featured 


Donald Ross and Partners Ltd. 

Stand No. 1, Row U, Ground Floor, Empire Hall 

Well known for their range of welding positioners 
this company will be showing a new model with a 
capacity of 5tons. Also to be exhibited are ““Twinner- 
Aronson” universal balance welding positioners of 
improved design. For speedy removal of excess weld 
deposit from weld seams a fully-automatic ‘““Thomp- 
son”’ grinding head will be shown. 
Rowen-Arc Division of Rubery, Owen and 

Co. Ltd. 

Stand No. 1, Row T, Ground Floor, Grand Avenue 

Among the exhibits on this stand will be three 
being shown for the first time, wiz: new power 
packs for gas-shielded and manual electrode welding; 
a new type of fine-wire welding gun; and new 
precision automatic gas cutting machines. 


Saturn Industrial Gases Ltd. 

Stand No. 4, Row V, Ground Floor, Empire Hall 

This company have recently developed the Seirion, 
a device for initiating a d.c. tungsten argon-arc when 
welding stainless steel, Nimonic and other alloys. 

The Seirion is arranged to take its power directly 
from a d.c. generator or alternatively from a trans- 
former and rectifier welding source. It is used with 
either an air-cooled or water-cooled Saturn arc- 
welding torch. Both torches incorporate switches 


and the latter has a built-in fuse to prevent damage 
arising from water supply failure. 
footswitch is not required. 


A conventional 
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When the Seirion is connected to any d.c. welding 
supply between 40 volts and 100 volts, a series of 
sparks across the arc gap can be produced by operat- 
ing the torch switch. Immediately the arc has 
struck the welding supply volts fall below the level 
necessary to generate sparks, which then cease. This 
prevents spark pitting of the weld and prolonged 
radio interference. If the arc fails the voltage rises 
instantly to restore the sparking condition necessary 
for re-ignition 

Because the Seirion is d.c. operated, it may be used 
on sites where a.c. is not available. The Seirion is 
housed in a steel casing the dimensions of which are 
approximately 13 in 103 in 8} in. A detach- 
able panel and chassis give access to all components 


Sciaky Electric Welding Machines Ltd. 
Stand No. 5, Row X, Ground Floor, Empire Hall 
An item of general interest is the Sciaky MGT.4-5 

fully-automatic, multi-head spot-welding machine 
designed for mass production of motor passenger 
vehicle wheels. This plant is designed for operation 
on the patented three-phase balanced-load principle, 
and consequently operates at a power factor in the 
order of 0.85 per cent. The rating of the plant is 
300 kVA, but an equivalent single-phase machine 
would require an installation many times larger 
and would not provide the secondary current wave 
form and characteristics which are so necessary. 
The MGT.4 machine has an operational output of 
over 400 wheels per hour and can be adjusted to suit 
many automotive wheel. Four spots are 
made in the first stroke, and then the wheel is 
automatically indexed, a further four welds added, 
and the complete unit is automatically ejected via a 
chute. The special secondary current wave shape of 
the thre:-phase welder gives a slow rising build-up 
of secondary heat, which promotes longer electrode 
life and ensures correct mating of the piece parts 
during the forming of the weld nugget. The welds 


sizes ol 
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below).—Sciaky 50-RV A 
seam spot welder 


left).—Scia’ y 


Fig. 19 MGT.4 


fully-automatic multi-head 


ler 





are completed in a multiple pulsing programme to 
provide steady dissipation of welding heat adjacent 
to the weld slug, which is usually some in. in 
diameter 

The gross weight of this welder exceeds ten tons, 
and the Dekatron programme control panel will also 


be displayed 
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One of the problems which constantly besets 
welding engineers since the very beginning of the 
growth of the resistance welding technique, is the 
difficulty in determining with 100 per cent accuracy 
that the welds are of a desired standard. This is 
particularly problematic where destruction tests are 
impossible or extremely costly, and even when 
applied cannot absolutely guarantee that the various 
small factors under the control of operators and 
setters are strictly adhered to. 

One such application was recently presented to the 
Sciaky team of Technical Sales Engineers. In this 
instance the projection welding technique was 
involved on a piece part where the end product was of 
such a costly nature that a weld failure was un- 
thinkable. 

The plant selected was the Sciaky Type PA.300 
machine. The plant is of very rigid construction, 
design having been carefully considered in order that 
defiexion of the platens under pressure is kept to an 
absolute minimum. Although a diaphragm type 
cylinder has certain advantages, it was decided that 
under the circumstances it would be better to 
employ a piston-type main pressure cylinder in 
conjunction with the low inertia spring-loaded tool 
assemblies, leaving only the small electrode to be 
accelerated for “follow-up”. Furthermore, it was 
desirable that a pressure transducer incorporating 
strain gauges be positioned as near to the weld as 
possible ; this was again made easier by the employ 
ment of a piston type main pressure cylinder 

Maximum flexibility of welding programme was 
provided by a separate free-standing fully synchro- 
nous, sequence Dekatron Control Cabinet. This unit 
provides a range of times and programme as shown 
on the drawing attached 

Thus it can be seen that the welding current is 
adjustable in time, amplitude and by means of the 
slope control permitted to rise from zero to a pre-set 
heat level over an adjustable period of up to 10 cycles 
Each of the programme periods, 1.e., squeeze, slope, 
weld, hold and off, are fully synchronous and visual 
indication is provided by the mounting of the 
Dekatrons with the electrodes visible. 

To obviate the effect of mains voltage fluctuation 
and changes in secondary impedance due to the 
pessible insertion of jigs into the throat of the 
machine, a constant current control feature auto 
matically detects and compensates for any variation 
in welding current. 

Even after providing a machine which once 
correctly set, could, neglecting certain outside 
influences, reproduce identical welding conditions, 
permanent recording of the conditions existing for 
each weld was desirable. Therefore Sciaky designed 
a special console housing monitoring equipment, 
including a Kelvin and Hughes recorder. 

The recorder is a twin track type which, in 
conjunction with the requisite amplifying equipment 
and Sciaky strain gauge unit, gives a permanent 
record on Teledeltos paper of the duration, wave 
shape and amplitude of welding current, and a 
waveform showing the characteristics of the pressure 
application. The initiation of the recording equip- 
ment may be either automatic, operating in conjunc- 
tion with the machine, or under the manual control 
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of a second operator. Built into the console are 
various indication lights giving “‘unit ready’’ warning 
and indication of the programme being performed. 

As a further safeguard, the console houses a split 
core type coil and ammeter, a cycle counter and 
a statimeter which may be used by inspection 
personnel for “spot checks” of the machine and 
control 

A condition commonly encountered in fabrication 
of light-gauge steel assemblies is the occurrence of 
two thicknesses and three or four thickness of metal 
in the same operation. The welding machine or 
sortable gun usually has the clearance to meet both 
conditions of welding, but obviously the heat must 
be adjusted to suit the varying thicknesses. Con- 
sequently such assemblies are usually completed at 
eparate stations by use of machines operating at 
heat levels 


t 
r 


two 
different 
Sciaky are exhibiting a new Control Panel fitted 
two independently variable heat level potentio- 
which can be pre-set for differing combina- 
metal gauges. A single welding gun or 
machine can therefore be employed to 
c the entire operation, for a selector foot- 
switch gripswitch is provided to enable the 
operator to change the welding heat from the 
operating position when a different gauge combination 
is encountered. There is no need to move from the 
operating position to the control panel; indicator 
lights are provided near the work station to give 
visual confirmation to the operator of the heat level 
actually being employed 
Che Dekatron Timing Control Model S4, which is 
a compact four stage unit fitted with thermostatically 
controlled Ignitron tubes, will be coupled to a dual 
head portable high-speed welding gun unit for this 


1 


display 

A new 50-kVA Seam /Spot Welder, based on the 
Sciaky machines, will be shown 
connected to the latest ““Synchroseam” Dekatron 
modulating control. Apart from the usual circum 
ferential and longitudinal seam welding, this machine 
) be applied to the spot welding of mild steel 

in |. in. thickness, and light alloys up to 


1S s.w.g 


Rapid series of 
an ais 


Siemens-Schuckert (Great Britain) Ltd. 

Stand No. 4, Row Y, Ground Floor, Empire Hall 

A representative selection of a new range of air- 
operated spot welders, R.P.A. Series will be shown 
Th machines, which are available from 7- to 
100-kKVA rating, are claimed to represent a new 
advance in welder design. 

An extremely rigid frame design and generous arm 
proportion result in better weld structure and 
surface appearance by minimizing electrode deflex- 
ion and the basic concept governing the design has 
been to provide a standard machine capable of many 
variations to suit manufacturers’ require- 


specific 


Che transformer ratings are for a 50 per cent duty 


1959 are of high 
design The secondary 
minimum inductive 
demand and increased 
from 12 in. to 


cle, and conforming to B.S. 3065 


and modern 

is designed for 
ng in a lower primery 
ing output. Arm lengths vary 


losses 
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36 in. and cylinder diameters from 3 in. to 6 in., and 
the arm and frame design reduces electrode skidding 
and resultant indentation. A wide range of elec- 
trode holders and accessories are available for 
assemblies with limited access. 

The air cylinder and integral air valve assembly is 
designed for high-speed operation with fully 
cushioned weld and return strokes. Two, three, and 
four stage electronic timers cater for most operating 
sequences and being self contained with plug-in 
connexions, make maintenance and servicing easy 
High-speed contactor or ignitron control may be 
specified and in either case is enclosed in the machine 
frame. Synchronous multi-channel control panels 
to cover most other requirements can be supplied 
In addition, various optional extras are available and 
special designs can be supplied to cover dual pressure 
air systems, etc. 

The WP Range of pedal-operated spot welders, 
examples of which will be shown, cover from 1-kKVA 
to 50-kKVA. The lower sizes have air-cooled trans- 
formers while the larger models possess full water- 
cooling of both transformer and electrodes. Arm 
lengths vary from 3 in. to 30 in. and the range of 
materials weldable from 0.001 in. to ~ in. All 
models are fitted with electronic weld timers while 
synchronous timers may be supplied to suit specific 
requirements. High-speed contactors are enclosed 
in the machine frame with tap switch selection of the 
welding heat required. The WPO5b and WPI 
machines are fitted with vertical moving head assem- 
blies giving fast electrode following especially suited 
to precision welding. All the machines are designed 
robustly for continuous service and are easily 
maintained 

One of the new R.S.A. range of air-operated 
seam-welding machines will be demonstrated fitted 
with the optional intermittent drive attachment. 
The machines are available in a range of transformer 
ratings each conforming to B.S. 3065/1959 and of 
the latest design. Both circumferential and longitudi- 
nal seam welding can be performed with a range of 
arm lengths from 12 in. to 14 in. The standard 
cylinder sizes are 5 in. to 6 in. diameter with 3 in. 
maximum stroke. 

The frame and arm design ensures minimum 
deflexion under the high pressure necessarily used 
in seam welding to produce the highest weld quality 
consistently. Alternative insert wheel assemblies 
can be fitted or special arm designs assembled on the 
substantial front platen. 

The air cylinder and integral air valve assembly is 
designed for high-speed operation with fully 
cushioned weld and return strokes. Synchronous 
control panels can be supplied if necessary, with 
automatic current regulation. The secondary circuit 
is specially designed for high duty cycle operation 
and maximum efficiency. Various optional extras are 
available such as intermittent drive, etc. 


Suffolk Iron Foundry (1920) Ltd. 
Stand No. 3, Row Y, Ground Floor, Empire Hall 
This company’s new §S.I.F. 75 ‘“‘Cutamatic” 
oxy-flame cutter will be demonstrated for the first 
time. 
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This machine is ideal for high-speed repetition 
cutting whether from metal templates, direct from 
tracings, or to individual shapes guided by a special 
control wheel. The S.I.F. 75 Cutamatic has a 
magnetic tracer for metal templates and a freehand 
drawing tracer. Normally the machine is supplied 
with two cutting heads which have independent space 
adjustment according to the size of profile to be cut. 
Additional heads may be added where special 


circumstances prevail 

The heads are of a special dual-purpose design and 
can be used with either acetylene or propane gases, 
the latter being recommended as more economical 


Other outstanding features are the retractable 
cutting table and an electro-magnetic template feeler 
The retractable table provides ample capacity for 
work of maximum size, and the “‘foldaway”’ design 
saves space for small unit cutting while a levelling 
device compensates for any unevenness in the floor 
on which it stands 

The electro-magnetic template 
reproduction from metal templates of accurate and 
precision cut units on a mass-production scale—a 
feature in which the twin cutting heads assist in 
doubling production output from tracings, templates 
or for straight-line or circle cutting. 

For cutting from tracings a hydraulic 
control steering wheel is provided and the machine 
incorporates a trammel, adjustable centre pin and 
special counter weight, for ring and flange cutting 
Bevel edges can be cut to any angle required by 
adjusting the cutting heads. 


feeler enables 


pressure 
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The cutting capacity of the S.I.F. 75 Cutamatic 
as follows 

Maximum straight lengths 

Maximum width 

Circle cutting 

Electrically powered, 
200 /250v. a.c 

Also to be 
machine, the ‘“* Combi 
Demon’ 
a melting point of 640° ¢ and “Sifcut’ 
No. 40 a composite rod of tungsten carbide particles 
in a nickel Sifbronze matrix. 


Vacu-Blast Ltd. 

Stand No. 6, Row W, Ground Floor, Empire Hai 

Since the Exhibition in 1959, Vacu-Blast have 
added very considerably to their range of mobile 
dust-free shot-blast equipment and have, at the same 
time, modified and improved the design of their 
machines 

A need has long been apparent for a compact unit 
with a high output where compressed air is the sole 
requirement for operation; this demand has been 
met by the introduction of the Majorette. This 
Majorette uses a } in. supersonic nozzle which gives 
an output of nearly double that of the Medium and a 
little over half that of the Major. The Majorette 
has been found to be ideally suited for site work 
where the elimination of an electric supply and the 
danger of trailing cables is most welcome. 


6 ft. 3 in 
3 ft. 9 in 
from 5 in 
the Cutamatic wil 


“Colibri 


shown are the 
’ profile cutting machine, tl 
cutting blowpipe, a new silver solder wit 


} 


l 


620 to 


SHEET METAL INDUSTRIES 


April 1961 


Throughout the Exhibition, the Majorette will be 
mstrated in conjunction with an automatic 
er unit for and rust removal from flat 

The crawler unit may be used if a higher 

sut should be required with either the Major 

machine, or for a yet higher output, with the Senior 

employing two guns; of particular significance, the 

rawler unit enables really tough and tenacious scale 

be removed at a speed claimed to be hitherto 
unattainable with any other attachment 

Of particular interest to the welding industry is the 

introduction of the Minor machine which has been 

loped for the removal of slag and the preparation 

small areas prior to welding The Minor is 

and is easily manipulated by the welder on 

b. Being a pressure-fed machine, it compares 

avourably in output with the larger Medium 

takes only 48 cu. ft. per min, for operation 

company will also be introducing their Dry 

unit which is available as a cabinet in three 

rhis is said to eliminate all the disadvantages 

d with slurry honing, and is at the same time 

economic to install and valuable floor 

It is possible with this machine to feed fine 

es down to 600 mesh without the aid of any 

a propellent and demonstrations 

conditions and 


dem 


scale 


Saves 


whatsoever as 

how the improved working 
~ operation 

[The company will also demonstrate their Medium 

nd Midget machines, the former having been 

pletely redesigned to give a substantial output 

consumption and facilitating 


ile reducing the air 
maintenance 
The Midget, the smallest of the range, has proved 
be of great value for the surface preparation of 
areas where a continuous high output is not 
juired and where heavy capital outlay is not 
stified ; the vacuum pump unit, which incorpo- 
rates a 200 250 volt blower, can, in fact, be operated 
from a 24 cu. ft. per min. air supply 


Watson and Sons (Electro-Medical) Ltd. 
Stand No. 7, Row W, Ground Floor, Empire Hall 
On this stand visitors will be able to see X-ray 
pictures of objects they care to bring along within 
15 seconds of the exposure being made. 

This will be rendered possible not by fluoroscopy 
but by the use of the new xeroradiography process 
which dispenses with X-ray film with its attendant 
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need for chemical development. What is perhaps 
more important is that the X-ray image is often far 
superior in contrast and detail to a conventional 
radiograph. To ensure that there are no radiation 
hazards, the X-ray unit will be completely enclosed 
in a lead-lined cabinet. 

Xeroradiography has a wide range of applications 
including the inspection of light-alloy castings, 
hidden structures, assemblies, potted circuits and 
welds. A unique feature is that the image contrast 
is accentuated at sharp boundaries and for small 
details such as cracks, pinholes, etc. The overall 
contrast is, however, low and a large thickness range 
can be accommodated in one exposure rhis 
feature can lead to considerable economy in the 
number of radiographs necessary for a given examina- 
tion. Another attractive feature is that any number 
of photographic prints, of any convenient size, 
containing all the details of the original image can be 
produced. 

The equipment is manufactured by 
Ltd. and marketed by the Industrial 
Watson and Sons (Electro-Medical) Ltd 


Rank-Xerox 


div ision Ol 


image 


The sensitive element detecting the X-ray 
is a thin layer of photo-conducting selenium on a 
This plate is sensitized by giving 


metal backing plate. 
the selenium surface a uniform electrical charge. On 
exposure to X-rays the selenium conducts the charge 
to the backing plate by an amount depending on the 
X-ray intensity, resulting in a pattern of charges 
which is made visible by blowing charged powder 
against the selenium; it is then viewed by side 
lighting in a viewer which screens off ambient light 
A built-in 35-mm. camera is used to make a permanent 
record of the image. 

After viewing, the powder is removed by a revolv- 
ing brush and the plate can be used again. The plate 
has a sensitive area of 13 in. 84 in. and its average 
life is about 1,000 exposures he cost of making 
X-ray pictures by xeroradiography is considerably 
less than that of normal radiography 

The resolution of the plates compares favourably 
with medium non-screen industrial X-ray 
film and requires about the same exposure. Conven- 
tional X-ray apparatus is used. At the exhibition 
this will be an Andrex 140 kV. portable unit having 
overall dimensions of only 184 7 


speed 


in 74 in 

A comprehensive range of Andrex portable X-ray 
units which combine light weight with rugged 
construction will also form part of the Watson 
exhibit. A new model which will be on show for the 
first time, is the 260 kV /360 deg. unit. This can be 
used for conventional or 360 deg. radiography and 
will run continuously at 5 mA., utilizing the built-in 
water cooling system. The tubehead weighs only 
140 |b 

Other exhibits include a range of isotope containers 
for varied industrial applications. As United 
Kingdom distributors for Atomic Energy of Canada 
Ltd., Watsons will also provide data concerning high 
specific activity Cobalt 60 and Iridium 192 radio- 
graphy which are now available in this 
country. 

A model of the Brown-Boveri 31 MeV Betatron 
which is capable of penetrating up to 12 inches of 
will be shown, a range of Machlett X-ray 


sources 


steel 


304 


tubes for radiography and fluorescent analysis, and 
also photographs of the Daystrom X-ray thicknes 
gauges for use in rolling mills now available from 
Watsons 


Yates Plant—Baker Perkins Ltd. 

Stand No. 3, Row U, Ground Floor, Empire Hall 

Yates Plant Ltd., although operating as a separate 
entity, are a division of Baker Perkins Ltd., and will 
be exhibiting a wide range of welding manipulative 
equipment Honorary president of year’s 
Exhibition is Mr. A. Ivor Baker, C.B.E., chairman of 
Baxer Perkins Ltd 

One of several new patented features being 
played on rotator sets is the automatic anti 
, which is controlled electronically, by a scanner 
that the vessel does not 
spiral off the rviator roils. This is a development on 
the Yates Plant hand-operated mechanism and does 
not require any attention whatsoever 

Two of the new Yates twin-pillar columns with 
retractable booms will be operating, complete with 
automatic welding heads. The larger of the two 
machines carries an operator at the working end of 
the boom and a 16-ft. retractable and 16-ft. elevating 
movement can be obtained with this design. The 
smaller machine can be utilized for either fully 
or modified semi-automatic welding heads 
possible automatically to weld internal 
in. diameter using the 
twin- 


smooth 


this 


11 

al 
creep 
agevice 


| 


and automatically ensures 


automatic, 
and it is 
seams of pipes down to 133 
submerged-arc technique On 
pillar machines the negligible deflexion and 
movements are features 

Rotators from 100 lb. to 100 tons capacity will be 
displayed and demonstrated. ‘The smaller units are 
based on the Autroset quick setting principle and the 
ger machines are based on the heavy-duty design 
well proved on nuclear power contract work. The 
rotator rolls adjust themselves for various vessel 
diameters. All the rotators will include the anti- 
creep mechanism, either hand operated, or automatic 
For the first time a Yates self-aligning integral bogie 
travelling rotator will be shown and demonstrated 
Chis type of machine is flexible and has extremely low 
loading height and the units have an infinite amount 
of adjustment when setting for various lengths. A 
small stationary self-aligning rotator set will be shown 
embodying a feature whereby its frame can be 
opened out and fitted with an adaptor, thus being able 
to accommodate any sized vessels 

A 5-ton rocking manipulator will be on view, 
design being used for fabrications with a high centre 
of gravity which cannot be accommodated on the 
normal trunnion-type machine. A 1-ton conven 
tional power-operated manipulator will be demon- 
strated and has a maximum table tilt of 135 deg. A 
range of 5-cwt and 10-cwt. hand-operated self- 
balancing machines will also be on view 

Of special interest to all those concerned with the 
fabrication and welding of large boilers, etc., will t 
an accurate scale model of the Trawsfynydd Site 
workshops where the Trawsfynydd 350 ton heat 
exchangers are welded. The various stages of 
manufacture will be clearly seen, all operations 
being performed using Yates Plant machinery. 

Continued in page 307 
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Manufacture of Tin Boxes—4 








Compiled by J. W. Langton, M.B.E., B.Sc.(Lond.), M.1.Mech.E. 


NON-CIRCULAR CONTAINERS with SIDE SEAM 
Y ig is another very common group of « 
cluding those for carrying oils, petrols 
etc 
of them have one or two locked side sean 
the largest sizes in the range) and a bott 
uble seamed to the body (single seam of the 
The type of top closure can vary 
1e number of types is not extensive 


TYPES AJ ict par ( : bs , losures. if the 
pes are usually distinguished by the top closure tor cauetn. Sx eine ; ‘ie “Te + BaaPaggr 
n or oil-can type has another end as the bass d st eee a oe ieeeinen tes 
on to the top, with a circular hole in Cc ' ’ = — . islands witeh 
i screw or seamless taper neck, poure 
slip-lid type has as the closure a slip-on 
d is hinged then the container is the 
type 
lf the containers are to carry liquids, the seams 
filled with either solder or solution. Solder 
generally used, not only for the side seams but 
m seams. Solutioning of the top and be 
smaller sizes of containers is possible 
acturing conditions but it is nothing 
itioning of the circular types 


BODIES IN TWO PARTS 

| if p erations are changed 
SIZES AND SUBSTANCES shabe: aiem snd Hie soenes eeuantialle seule 
maximum sizes seldom exceed 10 in 1 be » So P basic operation: » combined if the 
and the bulk of the requirements lie we ) t 5 j t to be made a large 1OU The two seams 


puSsTY 


are no size standards for any particula plicatior 
sizes in use are PLANT USED 
much tower or ire obtained 


made-up wor s } vary much more 


case of t containers in Data 

utputs may be graded to small (3 to 5 

(8 to 15 per min.), and large (15 up 

‘ lute portion of the total output is 

what is graded as large, the bulk being produced 
itput range 


mainly used in the small output range is to some 


The size of the corner radii of the body are always in 
general the larger the better, from the 
standpoint, also from this viewpoint, the nears 
section to the square the better. 
The position of the side seam can be important, ar 


sometimes affect the method of manufacture of the ually operated, with possibly the only power 


t being the seamer 


Its usual position is on one corner, or in the cer 
A medium output plant line might consist of the 


rt side 
substance range again is from 0.008 ir 


lightest suitable substance is chosen Guillotine or gang slitter 


t ng Power single-purpose notcher 
BASIC MANUFACTURING OPERATIONS Form hoo Fly or hand press 
The basic operations for the production of the contai n body Irregular body roller 
body, its end or base, and seaming on this end (/.e. excluding Groove side se Horn press 
considerations of top closure) are as follows (assumir : inge body Special-purpose flanger 
one-piece body) uke er Single-acting power press 
Cut up sheets to provide blanks for bodies and strip: seam Special-purpose double seamer 
for ends. T ngle 4 tester 
(2) Notch body blanks Jering of the side seams ly by hand irons, but 
(3) Form hooks for side seam e top and bottom seams can machine soldered 
(4) Form body shape In the larger output line, an auto bodymaker combines 
(5) Close or groove side seam e operations of notching, hook forming, body forming 
(6) Flange body. ind grooving. The body flanger and the seamers run at 
(7) Make end. er speeds tc cope Such lines in this country are very 
(8) Seam end on to the body f in number. 
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Manufacture of Tin Boxes—4 (Cont.) 


Fig. 1 (left).—Horn press 
with duplex grooving horn 


Fig. 2 (right).—Verti 
body-former for 
circular work 


4 (right) End- 
for non-circular 


work 


Fig. 3 (above).._Machine 
for non-circular flanging 
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INSTITUTE OF SHEET 
METAL ENGINEERING 


ANNUAL GENERAL MEETING 

“THE Sixteenth Annual General Meeting of the 

Institute will be held this year on May 18 at 
the Connaught Rooms, London, at 12.00 noon 
Following the meeting there will be a Luncheon at 
which the incoming President, Mr. E. W. Hancock, 
O.B.E., will be formally inducted into office and will 
deliver his Presidential Address. The agenda for 
the meeting and application forms for the Luncheon 
will be circulated to all members in the near future 
Although attendance at the A.G.M. is restricted to 
members and the nominated representatives of 
company members, visitors and guests will be very 
welcome at the Luncheon and at the Presidental 
Address which follows it. 


PLANS FOR COVENTRY SECTION 

The excellent attendance at the meeting organized 
by the Midland Branch in Coventry at the beginning 
of this year, encouraged the Branch Committee to 
stage a further mecting in that City on March 28 
This meeting was held in the commodious Sibree 
Hall and Mr. Frank Griffiths, Production Develop- 
ment Engineer of the British Motor Corporation, 
spoke on ““The Cold Forming of Steel’’. Following 
the meeting a number of members in the Coventry 
area met members of the Midland Branch Com- 
mittee and discussed with them the proposal that a 
Section of the Branch be established in Coventry 
There was considerable support for the proposal 
and it is hoped that a definite development in this 
direction may be announced soon. 


Events 


Forthcoming 


and New Members 


NEW MEMBERS 
At the last meeting of the Council of the Institute 
the following were elected to membership in the 
grades shown 


Company Members 
F.M.T. Engineering 
Coventry 
Redman Tools and Products Ltd., Worcester. 


and Design Co. Ltd., 


M mobers 

B. W. Thorogood, Darlington College of Further 
Education. 

J. Burnett, Liv erpool College of Technology. 

S. T. Jones, Liverpool College of Technology 

A. J. O. Bennie, Scottish Machine Tool Corpora- 
tion Ltd. 

J. F. Kayser, Datchet, Bucks. 

A. T. Glinister, South East 
College. 

A. A. Twine, Basingstoke Technical College. 


Essex Technical 


Associates (Class I 
F. Taylor, H. Hargreaves and Co. Ltd. 
G. K. Dunn, F.M.T. Engineering and Design 
Co. I td. 
W. H. Eyres, Robertson Thain Ltd. 
J. Paton, Robertson Thain Ltd 
J. Salt, Joseph Lucas (Electrical) Ltd. 
J. R. Pollard, Joseph Lucas (Electrical) Ltd 
K. E. Wilder, Harris Technical College, Preston 
lr’. A. Rushton, Peterborough Technical College. 





The Welding Exhibition 
Continued from page 304 


Weldcraft Ltd. 

Stand No. 2, Row Z, Ground Floor, Empire Hall 

A completely new range of low heat metal joining 
alloys called Obvis, will be introduced by Weldcraft 
Ltd. 

The new alloys, the use of which will be demon- 
strated daily on the stand, have the advantage of a 
low heat requirement in use but provide the 
strength achieved in fusion welding. The bond is 
achieved by the building up of a surface alloy 
between the parent metal and the deposited metal 
There is no fusion of the base metal and therefore, 
less heat is transferred to the metal surrounding the 
area of the joint. Consequently very much lower 
temperatures are required. 
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rhe tensile strength of the resulting joint is 
equal to and often greater than that of the parent 
metal 

Also on the Weldcraft stand will be a complete 
range of electrodes for welding mild, high-tensile 
and stainless steel, cast iron and non-ferrous alloys 
and for hard-surfacing applications. In addition 
arc-welding machines and will be 
shown. 

Gas welding equipment to be shown will include 
blowpipes, regulators and accessories, and gas 
welding rods, including ‘“Bronzecraft” bronze 
welding rods. 

There will be daily demonstrations of the Gasflux 
Process (the flux is in the flame). 

The “Aut-O-Cet” and “Sight Feed” acetylene 
generators, now being used extensively overseas, will 
also be exhibited. 


accessories 
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Résumés des Principaux 
Articles 


National de la Technique Mécanique 
a East Kilbride, sur la pression du 
refoulage, le fluage du métal pendant 
sa déformation et les propris 
mécamiques du produit dérivant du 
refoulage de simples barres, de tubes 
et de boites axisymétriques 

L’effet des differents facteurs dé 
traitement, tels que la réduction, la 
géométrie des outils, la lubrification, le 
régime du piston hydraulique, aussi 
bien que la composition chimique de 
Pacier, la géométrie des billettes et la 
préparation des billettes, ont ét 
définis. Ce travail a fourni une bonne 
proportion des renseignements util 
indispensables & l’exploitation com- 
merciale du procédé, a la construction 
de l’outillage et a la capacité de 
charge de la presse nécéssaire a 
également démontré les servitude 
imposées par le procédé, Occasionnees 
par l’effort excessif appliqué a Toutill 
age, par les limitations du fluage du 





matériau et par -la nécéssité qui 
"impose de passer par plus d’une 
seule opération pour déformer Ie 
matériau. 

La présente enquéte s'est bornée aux 
conditions applicables a la production 
en une seule opération. Ces travaux 
n’ont pas encore fourni de renseigne- 
ments au sujet de la vie utile de 
l’outillage, mais le laboratoire s’ occupe 
de découvrir si le mode de comporte- 
ment établi pour les conditions de 
production en une seule opération 
se trouve modifié d'une mamieére 
significative dans les conditions de 
production par opérations répétées 
Ces travaux devraient donner égale- 
ment des renseignements sur la vite 
utile de Il’ outillage 

Le compte-rendu du débat qui a 
suivt la présentation du mémoire ¢ 


également incorporé 


L’exposition du soudage 
page 284 


L’ Exposition du Génie, de la marine, 
du soudage et de l’énergie nucléaire, 
qui se tient a l’Olympia a Londres, du 
20 avril au 4 mai 1961, est un 
importante de l’industrte 


**devanture”’ 
britannique. Comme a l’habitude, le 
matériel a expose 
forme une section compléte et distincte, 
présente en avant- 


termes 


souder qui est 
et cet article 
premiere en 
plus récent exposé dan 


generaux lé 
intel le 
materiel lé 


cetle section 
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Zusammenfassungen der 
Hauptartikel 


East Kilbride, 
liber PreBdruck, FlhieBen des 


Arbeit 
Metall 


erformung und dt 


mechanischen Eigenschaften des Fer- 


ausgejunrte 





wdhrend der 


ligerzeugnisses auf Grund von Me 


sungen be: der Extrusion einfacher 


rotationssymmetrischer Stangen, Rohre 


und Dosen 


Der EinfluB verschiedener Ver- 


fahrensfaktoren wie Querschnitts- 


verkleinerung, Werkzeuggeometrie, 


Schmierung, Stempelgeschwindigkeit 
LT j 


j 
Té¢ der 


chemischen Zusammenset- 
zung des Stahis, Geometrie und 
Rohling wird 


© Bol . 
Arbeit leferte eine 


Vorbehandlung de 
festgestellt Die 
betrachthche Menge wichtiger Daten 
fiir die kommerczielle 
Verfahrens, fiir die Werkzeugkon 
struktion und die Belastungsfahigkeit 
der Pres é Ste 


Grenzen des Verfahren 


bestimmte auch die 
Die Sé liege ” 
Werkzeugbean- 


in der lassigen 





spruchung, im begrenzten Fliefver- 
mogen des Materials und der damit 
verbundenen Notwendigkeit wieder- 


holter Verformung 


Die vorliegende Untersuchung 
beschrdnkt sich auf die Ver 
Arbeitshub 
Werkzeugs bleibt 


I .) S¢ ll 


haltmsse bet nur ei 
Die Lebensdauer des 
vorldufig noch 





jedoch demndachst festgeste 





vorldufig noch wungeklart. | oll 

ob das bet Einhub-Arbeitshedingungen 

beobachtete Verhalte ich ber Dauer- 

wesenthch dandert. Hierau 
, 


auch ein gewisser Auf 





betrieb 
diirfte ich 
schluss tiber dite 


Werk seugs gewinnen lasser 


Die Ausstellung fiir Schweis- 
stechnik Seite 284 


Die vom 20. April bis 4. Mai 1961 in 


Olympia, London, stattfindende Aus- 





stellung fiir Maschinenbau, Schiffbau, 


Schweiftechmk und Kernenergie ist 





em wichtiges **Schaufenster fur dte 





britische Industrie. Wie tiblich bilden 
die Ausstellungsstiick au der 
Sch lstandige Ab- 


teilung 





evuBtechmk eine 

, , , 

fir sich. Der vorliegende 
} 


,? . , yz 
Artikel gibt einen aligemeinen Uber- 





blick tiber die im die ser Abté lung Sur 


Schau kommenden neueren Gegen- 


tandeé 


Résumenes de los 
Articulos Principales 


estudio, realizado en el Laborator 

Nacional de Ingenieria de East 
Kilbride, de la preston de 
mento, el flujo del metal durante la 
deformacién y las propiedades m 

cadmcas del producto resultante de la 
extrustén de varillas, tubos y lata 


simples 


" . , sds ’ / j / 
Se determiné el efecto de los diver 


axisimet(rico 


Jactores de produccién tales com 
reduccién, geometria de las herramien- 
tas, lubricacién, velocidad de ariete 
ast como la composicién quimica del 
acero, geometria y preparacién de |. 
metal. Este 
proporcionado muchos datos necesarii 
para la 


procedimiento y para el modelaje dé 


trozos de ftradaio ha 


expiotacion comercial del 


las herramientas y la capacidad d. 
carga necesaria en la prensa. Ha 
revelado también las limitaciones del 
procedimiento debidas al exceso de 


} 


esfuerzo de la _ herramientas, los 


limites de flujo del material y la 
deformar el 


necesidad de materi 





en mds de una sola operacién 


Esta investigacién se ha limitado a 
las condiciones de trabajo a base di 


recorrido unico. Este trabajo aun n 


ha revelado datos sobre la duracién 
herramientas, pero se estan 


de las } 
tomando medidas para determinar si el 
comportamiento tipo establecido bajo 


condiciones de trabajo a base de uw 
} 


solo recorrido varianen medida im- 


portante en ¢ madicione de trabajo 


repetido. Esto podria dar una indica- 


16n sobre la duracién de las herra 
riilé nias 

También se trata de la discusidr 
que siguid a la presentacién de la 


ponencia 


La exposicién de la soldadura 
pagina 284 


La Exposicién de la Ingenieria, la 
, 


Marina, la Soldadura y la Energia 
Nuclear, que tendrd lugar en Olym 
Londres, desde el 20 de Abril ha 


de Mayo de 1961, constituye una gran 





“‘eatrina’”’ para la industria britanica 
Como de 


seccion completa e independiente para 


costumbre habrd una 


cuanto se refiere a soldadura y esté 
articulo pasa revista, en general, a la 
novedades que se presentan en esta 
nancies 
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FEATURING 


EVENTS 


AND 


PERSONALITIES 





IN INDUSTRY 


THE 





INTERNATIONAL GALVANIZERS TO 
MEET IN INTERLAKEN 

HE sixth International Conference on Hot Dip Galvanizing will 

be held from June 5 to 9, 1961 at the Kursaal, Interlaken. Technical 


papers will be presented by galvanizing experts from all over the world, 
including Canada, Australia, the U.S.A. and Eastern Europe 


A novel feature of the conference will be the 


inclusion of three 


sessions on Management when there will be informal discussions on 
labour management and welfare, plant layout, and costing and financial 


management. 


A special feature of the conference will be the exhibition of equipment 
and materials supplied by plant manufacturers, and a photographic 
display of new and interesting applications of hot-dip galvanizing in 


Europe. 


The provisional programme of technical papers is given below:— 


Sunday, June 4 
Registration of delegates and 
reception by the Swiss Galvani- 
zing Association. 


Monday, June 5. Formal opening 
followed by:— 
Session 1 
Survey of applications for gal- 
vanized steel and review of 
galvanizing practice 
Session 2 
a) Works practice 
galvanizing and 
handling. 
6 Properties ol 
coatings. 


Tuesday, June 6—Session 3 

The welding of galvanized steel 

Session 4 
The influence of bath and steel 
composition on the properties of 
galvanized coatings. 

Session 5 
After-treatments for galvanized 
steel 


on general 
mechanical 


galvanized 


Session 6 
Corrosion 


Wednesday, June 7, Thursday, 
June 8 
Visits to general galvanizing 
plants in Switzerland and to 
sheet tube and wire galvanizing 
works in Italy 
Friday, June 9 
Session 7 
Bath heating and control 
Session 8 
The manufacture and proper- 
ties of galvanized sheet 
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Session 9 
Questions and Answers 


Banquet in the Grand Hotel 
Victoria Jungfrau 
Simultaneous translation into 


French, German, Italian and English 
will be provided at all technical 
sessions 

The Conference fee— £23 for dele- 
gates and {8 for their ladies, covers 
all social functions, travel expenses 
during works visits, preprints of 
tchnical papers in English, French, 
German or Italian (to be circulated 
well in advance of the Conference), 
and a final bound copy of the pro- 
ceedings. It not cover hotel 
accommodation or meals other than 
the final banquet he arrange- 
ments will include a comprehensive 
programme for ladies accompanying 
delk gatcs 

Full details and application forms 
may be obtained from European 
General Galvanizers Association 
Secretariat, Zinc Development Asso- 
ciation, 34, Berkeley Square, Lon- 
don, W.1 


does 


L.M.B. COMPONENTS LTD. 

L.M.B. Components Ltd., Wey- 
ford House, Woodbridge Meadows, 
Guildford, Surrey, announce that 
they have been appointed London 
and Home Counties distributors for 
cross thread inserts and aircraft 
quality spring washers. A full range 
of wire thread inserts, taps and drills 
will be carried and an on-the-spot 
service for recovering strips and 
threads will be operated for the 
general engineering trade 


i 


ACQUISITION OF 
CONTROLLING INTEREST 
IN ITALIAN ASSOCIATE 
COMPANY 
A” forecast in the Chairman’s 
review circulated with the 
accounts last year, it is now 
announced by George Kent Ltd. 
that the proposed acquisition of 51 
per cent of the share capital of the 
Tieghi Company of Milan and 
Lenno has been effected. A new 
company has been formed, Kent- 
Tieghi S.p.A., and this has purchased 
the who’'e of the assets and goodwill 
of the Tieghi Company 
Kent-Tieghi have modern and 
well-equipped works at Lenno on 
and head offices in the 


Lake Como, 
centre of Milan, and the factory at 
Lenno has recently been enlarged 


from 35,000 sq. ft. to 65,000 sq ve 
and the number of employees has 
risen from 140 to 220 


PURCHASING OFFICERS’ 
ASSOCIATION MINIBITION 


HE Purchasing Officers’ Associ- 

ation minibition in 1961 will 
be held in the Hotel Metropole, 
Brighton from September 28 to 30, 
in conjunction with the Association’s 
annual Conference in the same 
building; it provides an excellent 
opportunity for industrial companies 
to show their products to buyers in 
an informal and leisurely atmos- 
phere, The stands are prefabricated, 
platform size 5 ft 3 ft., two types 
being available for table height or 
floor display. The stand hire charge 
is {25 for the full period and readers 
who would like further details 
should write to the Secretary of the 
Association at Wardrobe Court, 
146a, Queen Victoria Street, London, 
E.¢ 


Furniture in Plastic-Coated 
Steel Sheet 

ARTYN ROWLANDS, the 

well know industrial designer, 

has created a sturdy record table 

using dove-grey “‘Stelvetite” which 

it is claimed resists most stains and 

markings. The new Blend record 

table is manufactured by the Hygienic 

Wire Works Ltd., of Mitcham, 
Surrey 
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NEW MEDICAL CENTRE FOR R.T.B. 
A new medical centre, which provides most of the services normally found in 
a hospital out-patient department, was recently opened at the Richard 
Thomas and Baldwins Ltd. Ebbw Vale Works by Mr. H. F. Spencer, managing 


director. 
centre. 


The illustration shows Mrs. Spencer cutting a tape to open this new 
The medical staff at Ebbw Vale consists of three doctors (who also 


cover the company’s works at Panteg, Pontymister and Abercarn), a sister-in- 
charge, 22 nurses, eight rescue men, two hygiene supervisors and a physiothera- 


pist. 


The architect worked to the suggestions of the doctors and nurses, and 
&& 


the result is a building admirably suited to its purpose, and tastefully decorated 


SANDVIK STEEL INCREASE 
SHARE CAPITAL BY 
NEARLY £2 MILLION 


HE board of directors of the 
Sandvik Steel Works Co. Ltd., 
stated recently that dependent on the 
approval of the Shareholders, the 
share capital of the company shall 
be increased by 27.67 million 
Swedish Crowns. Shareholders will 
be offered to subscribe one new 
share to three old ones at a price of 
150 Swedish Crowns Ihe shar 
capital will thus be increased from 
83 million to 110.67 million Swedish 
Crowns. The new shares will giv: 
the right to a dividend as from and 
including the financial year 196] 
During 1960 the company ha 
increased its turnover from 276 
million to 355 million Swedish 
Crowns or by 28 per cent as com 
pared to the year before, which also 
showed a bigger turnover than ever 
before. Sandvik’s subsidiary com- 
pany, Fabriks Aktiebolag, has also 
increased its turnover to 33 million 
Swedish Crowns which is 25 per 
cent more than in 1959. 
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RUBERY OWEN PRESS 
BRAKE GUARD 

UBERY OWEN AND CO 

LTD., announce their decision 


to discontinue the manufacture of 








the Rubery Owen press brake 
guard and are winding up this 
business Guard at present or 
order will be completed and orders 
for a limited number of guards 
twelve) for completion between 
now and the end of April next, will 
be accepted. The company will also 
continue to supply spares during the 
next twelve months, but from the 





| 


end of April it will not be able to 
After 
spares, 
fitted by the 


give maintenance service 
this date 


etc., will 


, the replacement of 
have to be 


firms themselves 


New Telephone Number 

HE telephone number for the 

Extrusion Division of High 
Duty Alloys Ltd. has been changed 
to: Workington 2581 /¢ 


INTERNATIONAL MATERIALS 
HANDLING CONFERENCE 


HE second international con- 

ference organized by the Insti- 
tute of Materials Handling is to take 
place in Southport from May 10 to 
May 12 and will provide a forum 
for the exchange of knowledge and 
experience and the opportunity to 
discuss new methods and trends for 
the future in a field vital to delegates 
of all countries whose participation 
will give the conference its inter 
national flavour. Response to the 
initial announcement has been such 
that it is confidently expected that 
the Southport meeting will trans- 
cend the first conference held last 
year in London. It is anticipated 
that delegates will mostly arrive in 
the evening of May 9 and although 
the morning of May 10 will consist 
of a full programme of visits, the 
formal opening will be delayed until 
the afternoon to accommodate those 
delegates unable to travel before 
Wednesday morning, after which 
the delegates will get down to the 
first plenary session. A civic recep- 
tion in the evening will precede a 
banquet incorporating the 8th annual 
dinner of the Institute The morn 
ing of the second day will | 
devoted to visiting the works and 
installations in the area, followed by 
discussions and a film entertainment 
in the evening Che final day will 
be devoted with “urther discussio 








on standardizati and a fo 
closing in the afternoon Fi 
information can be obtained from 
the Institute of Materials Handling 


32, Watling Street, London, E.C.4 


SOCIETE FRANCAISE DE 


METALLURGIE 
HE autumn meeting of 
Société Francaise de Métal 
lurgie will be held at La Maison dx 
, nt Domi 





INSTITUTE OF WELDING 
SPRING MEETING, 1961! 
HE 1961 Spring 
institute will be held in I 

from April 25-28, 
with the Engineering, Marine, Weld 
ing and Nuclear Energy Exhibition 
at Olympia. 

The theme of the meeting will be 

“Recent Developments in the Weld- 
ing and Allied Processes’’. 


April 1961 


Meeting of th 
yndon 


sO as to coincide 






































Metals announces the following 
awards of medals for 1961 


rhe Institute of Metals (Platinum 
Medal to Major C. J. P. Ball, 
D.S.0., M.C., F.R.Ae.S., F.Inst 
Met., chairman, Magnesium Elek- 
tron Ltd., in recognition of his 
outstanding services to the non- 
ferrous metal industries and, in 


particular, to the magnesium indus- 
try 

The Rosenhain Medal to Dr. 
P. B. Hirsch, of the Cavendish 
Laboratory, Cambridge, in recogni- 
tion of his outstanding contributions 
in the fields of physical metallurgy 
and metal physics 


£500,000 EXPORT ORDER 
FOR DAVY AND UNITED 

AVY AND UNITED EN- 

GINEERING CO. LTD. (a 
member of the Davy-Ashmore 
Group), have secured a contract to 
build a 32 in. and 57 in 98 in 
1-high reversing hot breaking down 
and plate finishing mill for the 
works at Chippis, in Switzerland, of 
A.1.A.G., Aluminium-Industrie- 
Aktien-Gesellschaft. The new mill 
will be capable of producing alu- 
minium plate up to 7 ft. 6 in. wide 
and down to } in. minimum 
thickness. The value of the contract 
exceeds £500,000. 
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of Fisher and 


welding torch and ‘‘Lynx"’ equ 


what 


comprises a 
using the shortcircuiting 


and a 16 oz 





STOCKHOLDERS INCREASE 
RANGE OF BRIGHT STOCK 





A. HEMMING LTD., the 

e bright steel strip stockholders 

of Birmingham and Oldbury, have 

So increased their range of bright 

flattened mild steel wire items with 

round edges, between } in. and 1 in 

wide, to include hard, half hard and 

oft tempers in most standard 

thicknesses between | in. and 

18 s.w.g 0.48 In und ~=s their 

bright annealed mild steel flats with 

NEW HEAD OFFICE AND FACTORY FOR yuare edges to incorporate a 

AVIATION DEVELOPMENTS LTD variety of sizes between 1 in. and 

. 2 in. wide in the same thickness 

ee recent commercial market- | of floor space, is heduled to be range They are also now stocking 

ing of Aviation Developments ready for occupation in April, 1961, i) millimetre sizes from 1 mm. to 

Ltd.’s wide range of industrial and will be replacing the scattered 29 mm. diameter silver steel in 13 in 

SERCENETS, BUCKDONS, JO-UONS, Cho- offices and factory into which they lengths, in addition to their usual 

bert and Avdel rivets, Avlok blind have grown since they commenced samme all lia. to 14 in. dia 

bolting, etc., together with their business in 1936 I xisting pr .sfiee lh. Ie ’ 

, . vith many of th i now being 

rapidly expanding export markets, premises offer only half the floor , - lencths af ll as 

has resulted in the construction of space of the new buildings he Carried In (0 in. lengty as wen 8s 

spacious modern office accommoda- consultant architect wa Ronald the more standard 13 in., plus 

tion and factory premises which are Fielding, F.R.I.B.A., and the main quare section silver steel from 
now well under way on the Welwyn contractors Richard Costain (Con n. to j in 

Garden City industrial site. struction) Ltd An artist I ire now issuing printed 

The new factory, which will sion of the new building i ck lists covering all their range 
provide approximately 95,000 sq. ft above ry month 

See an NEW WELDING TECHNIQUE FOR CAR BODIES 
HE Council of The Institute of RODUCTIVITY has been increased in two welding bays at the Albion Works 


by installing British Oxygen’s new ST.2 electric 
B.M.C 


planned to use 


Ludiow Ltd 


pment van bodies are now coming off 


is the first car production line this equipment, which 


slope-controlled rectifier designed for semi-automatic welding 


arc technique; a ‘‘Lynx'’ wire feed and control unit 


ST.2 torch. Carbon dioxide is used as the shielding gas for welding 








SHEET ETAL NEWS 


APPOINTMENTS and 
STAFF CHANGES 


Mr. E. F. Coppock has 
appointed Group Financial 


troller to Metal Industries Ltd. 
He succeeds Mr. P. Jardine, who is 
taking up full time directorships 
with J. G. Statter and Co. Ltd., and 
Minerva Mouldings Ltd., two M.I 


subsidiaries. 


The company also announce tite 
following appointments: Mr. R. J. F. 
Howard as director of marketing. 
In this new post Mr. Howard will 
be primarily concerned with 
co-ordination of the marketing 
activities of the electrical companies 


within the M.I. Group. 


Mr. D. D. Teasdale, secretary and 
chief accountant of Fawcett Preston 
and Co., of Bromborough, Cheshire, 
as general manager of the company 


and joins the board. 
* * * 


The following members 


been elected to (fill vacancies 
that will occur on the Council 
The Institute of Metals at 
forthcoming Annual General Meet- 


ing: 


President: Professor H. O'Neill 
Head of the Department of Metal- 
lurgy, University College of Swan- 


sea, University of Wales 


Past-President: Sir Ronald Prain, 
O.B.E. (chairman and president, 
Rhodesian Selection Trust, Ltd. 

Vice-presidents ; Mr. W. F. Randall 
(deputy chairman and managing 


director, Telcon Metals, Ltd. 


The Right Hon. The Earl 
Verulam (chairman, Enfield Rolling 


Mills, Ltd 


Ordinary Members of Council 
Mr. N. I. Bond-Williams (managing 


director, The Aston Chain 


Hook Co., Ltd.); Professor A. 
Cottrell, F.R.S. (Goldsmith’s Pro- 
fessor of Metallurgy, University of 
Cambridge); and Mr. G. A. Rider 
deputy managing director, Birmid 


Industries, Ltd.). 
The Council has elected 


Earl of Verulam to serve as Senior 


Vice-President for 1961-62. 


* ” * 


British Titan Products Co. 


Ltd. announce that Dr. P 


McCarthy has been appointed a 


director. 
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The British Iron and Steel 
Research Association announce 
that Mr. H. F. Spencer (managing 
director of Richard Thomas and 
Baldwins Ltd has accepted ap- 
pointment as president of the 
Association, in succession to the 
late Sir Charles Bruce-Gardner 


* * . 


Mr. John S. Leigh has been 
appointed assistant secretary of 
Brightside Engineering Holdings 
Ltd. and also secretary of The 
Brightside Foundry and Engin- 
eering Co. Ltd. 

_ * * 

Mr. R. P. Newman, A.M.I.- 
Mech.E., has been appointed head 
of the Members’ Service department 
of the British Welding Research 
Association in succession to Mr. 
P. H.R. Lane. Mr. T. R. Gurney, 
M.A., A.M.I.C.E., succeeds Mr 
Newman in charge of Fatigue 
researches 


_ * * 


Mr. A. Brcoomhead has been 
appointed deputy managing director 
of Thos. Firth and John Browr 
Ltd., and Mr. F. Wortley, a director, 
general works manager 


. * * 


The A.P.V. Co. Ltd. announce 
that Mr. P. W. Seligman has been 
appointed deputy chairman, while 
retaining his present position of 
managing director, and Mr. H. P. N. 
Benson has also been appointed 
managing director 

* * * 


Smiths Industrial Division 
have appointed Mr. Haydn Holly- 
man as area representative for the 
Midlands, to replace the late Mr. V. 
P. Scholes. 

He is responsible for sales of 
boilerhouse and process control 
instrumentation in Leicester, Staf- 
ford, Shropshire, Derby, the Bir- 
mingham area and mid-Wales. 

His address is: 184, Corporation 
Street, Birmingham, 4. Telephone 
Central 8737. 

* * a 

Smart and Brown (Machine 
Tools) Ltd. have appointed Mr. D 
H. Bing as sales engineer, who will 
operate from the Sales Office, 25, 
Manchester Square, London, W.1 


Mr. William Swallow 


Mr. Philip Copelin, chairman and 
managing director, has resigned fron 
Vauxhall Motors Ltd. in order to 
undertake an appointment with 
General Motors Corporation in the 
United States as manager of the 
New York staff of General Motors 
Overseas Operations. 

Mr. William Swallow, who joined 
the Vauxhall Board since 1956, will 
succeed Mr. Copelin as chairman 
and managing director. 


* * * 


Chamberlain Industries Ltd. 
of Staffa Works, Argall Avenue, 
Leyton, E.10 (a member of the 
Chamberlain Group of Companies 
announce the appointment of Mr 
Dennis W. Gray, A.M.1.Mech.E., 
as works director and Mr. Richard 
R. Watkins, M.S.M.A., as sales 
director. 

* * 

Mr. John Porter has been ap- 
pointed purchasing manager at the 
Ebbw Vale Works of Richard 
Thomas and Baldwins Ltd., 
succeeding Mr. R. B. Fisher, who 
died in December shortly before he 
was to retire. 

* * * 

The Yale and Towne Manu- 
facturing Co. announce the ap- 
pointment of Mr. Colin G. Kneller 
as advertising and sales promotion 
manager of the British divisions 

Mr. Kneller joined Yale and 
Towne as __ assistant publicity 
manager, Lock and MHardware 
Division, in 1960. In his new 
appointment he is responsible for 
advertising, publicity and sales 
promotion of the company’s pro- 
ducts at both the Lock and Hardware 
Division at Willenhall, and the 
Materials Handling Division at 
Wednesfield. 

* . . 

Mr. T. V. Emmerson, F.C.A., 
has been appointed deputy chairman 
of Chamberlain Consolidated 
Led., the parent company of the 
Chamberlain Group of building, 
engineering and property companies. 
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Electrical Aids in Industry 


Speed control of Electric Motors 


SHEET METAL 
April 1961 


‘Variable’ speed may involve two or 
three (or more) speed steps or infinitely 
variable (stepless) speed control. It 
this latter type which is considered 
below. Of the many advantages of 
electric drives, the opportunity offer 
for infinitely variable speed control i 
outstanding. Unfortunately this ad 
vantage is not used as much as it 
might be. 


; 


Principal Factors Affecting 

Choice of Drive 

a) First cost, (b) Efficiency, (c) Sp 
range, (d) Regulation, (e) Power-t 
weight ratio, (f) Availability of supply, (g 
Maintenance and reliability, (h) Chang 
in power and torque over the spe 
range, (i) Simplicity of control gear 
Effect of variation in supply, (k) Power 
factor, (1) Characteristics of the load 
m) Operational environment, (n) Brak 
ing requirements 


j 


The following are some methods 


obtaining infinitely variable speeds: 


Alternating Current Motors 
The vast majority of electric driv 
employ A.C. motors. Althougl 
quite so flexible as D.C. mocors, ther 
are available many types which give 
large measure of speed variation 
INDUCTION MOTORS. Although th 
squirrel-cage motor is_ essentially 
constant-speed machine, it is mu 
used for stepless variable-speed driv: 
with one of the following § typ: 
a) Eddy-current coupling, (b 
magnetic particle coupling, (c 
chanical drives, e.g., belt drives 
friction drives, (d) Hydraulic varia 
speed drives 
SLIP-RING MOTORS. The slip-ring motor 
which costs more than the squirrel-cage 
motor, can be varied in speed by 
) Rings 
AN 
“—— 


L 


means of the resistors in the rotor cir 
cuit used for starting. The amount of 
resistance in circuit can be varied by 
hand, push-button or automatically 
controlled contactors 

A.C. COMMUTATOR MOTORS. These are 
three-phase induction motors provided 
with additional windings which, through 
a commutator and brushes, permit 
speed adjustment in either direction 
below and above synchronous speed 


INDUSTRIES 


Data Sheet No. 1 6 


The brush gear can be automatically 
controlled in such a way as to vary the 
speed in accordance with a known pro 
gramme or cycle of operation. 


Ward-Leonard System 

In this system the armature of a D.C 
motor is supplied at variable voltage 
from a separate generator. The generator 
may be driven by an A.C. or D.C. motor 
directly coupled to it and to an exciter 
which supplies the field windings of the 
generator and main motor. By means of 
a potentiometer resistance, the generator 
voltage may be varied from maximum 
to zero 


Electronic Motor Control 

The speed of motors can be controlled 
accurately by electronic methods. Such 
drives can respond in any desired 
manner to variations, and several drives 


* 


an be interlocked so that their speeds 
always in the same ratio. The 
stem can be speeded up or slowed 
lown from a ‘master’ controller, but for 
running in’ purposes the speed of each 
imive can be individually regulated 
Electronic speed control has been suc 
essfully applied where human control 
not possible, ¢.g., in register control 
this example, print must always be 
placed at exact position on packaging 


naterial 


Direct Current Motors 
lhe striking advantages of D.C. motors 
ometimes make it worth while instal- 
ing a motor-generator set, a mercury- 
irc Or semi-conductor rectifier. The 
speed of D.C. motors is easily con- 
trolled by inserting a resistance in 
series with the motor. Although this can 
result in a certain amount of wasted 
electricity, the benefits derived will 
often heavily outweigh such losses 
-_------------ 
For further information get in touch 
with your Electricity Board or write 
direct to the Electrical Development 
Association, 2 Savoy Hill, London, 
W.C.2. Telephone: TEMple Bar 9434 


Excellent reference books on elec- 
tricity and productivity (8/6 each, or 
9/- post free) are available —‘Electric 
Motors and Controls’ is an example. 


E.D.A. also have available on free 

loan in the United Kingdom a series 

| of films on the industria) uses of elec- 
tricity. Ask for a catalogue 


iecanie 
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IETAL NEWS 
NEW AGENCIES 


EARSON PANKE LTD., of 

1-3 Hale Grove Gardens, Mill 
Hill, London, N.W.7 announce 
that they are now agents for 
Weingarten single and double-acting, 
“C” frame and double-sided presses 
and transfer presses; Lodge and 
Shipley guillotines and press brakes 
in addition to previously held sole 
agencies for SMG single and 
double-acting, “C frame and 
double-sided hydraulic 
Ungerer roller levelling machines 
and complete shearing lines ; Karges 
Hammer (formerly Schuler) light 
guillotines and can-making machin 
ery; Erichsen sheet-metal iesting 
instruments ; Mailaender sheet 
metal lacquering and single and 
multi-colour printing machines ; 
Mall collapsible tube finishing 
machines, jacquering, printing and 
decorating machines for round 
metal and plastic containers; ES 
photo-electric guards and photo 
electric control equipment 

* * 


VY ELDCRAFT LTD., of Slough 

one of the G D Peters 
Group) have appointed Hilarius, 
Draadindustrie En MHandelmaat- 


schappy, Haarlem, as their agents in 
Holland for the Gasfluxer process. 


presses ; 


} gs MACHINE TOOL CO 
LTD., 172-178 Victoria Road, 
Acton, London, W.3, have been 
appointed exclusive distributors in 
the United Kingdom for the range 
of single spindle aut lathes 
manufactured by Mai nd Rems- 
hardt 

vailable in six 
t 1 in 


The machines are 
izes with bar capacitic 
diameter—2? in. diameter 

Elgar have also been 
exclusive distributors in the United 
Kingdom for the Model SAG.180 
tool-room lathe, mant ired by 
Soc. Graziano and Co., ertarino 
8, Tortona, Italy nu 
has a centre heigh f n. and is 
available with distances of 
40 in. or 60 In 

* 


HEET METAL MACHINERY 

CO. LTD., Poyle Road, Coln- 
brook, Slough, Bucks., have been 
appointed sole U.K. agents for the 
entire manufacturing programme of 
Carl Wezel of Muhlacker; the 
range of products i rolling 
mills, gang slitting machines, wire 


appointed 


1achine 


rolling mills, roller le 1g mills 
indus- 
ancillary 


for the sheet metal 
tries, together wit! 
equipment 


EWMAN-MCcEVOY valves for water supply services at the new hot strip mill 
being built at Ravenscraig for Colvilles Ltd. are shown being prepared for 
despatch at the Woodchester (Glos.) headquarters of the Newman, Hender 
Group. These valves are part of an order worth nearly £40,000 placed by Davy 


and United Engineering Co. Ltd. and 


system claimed to eliminate leakage 


incorporate an automatic self-sealing 


Forthcoming 
Ewents ... 


April 6 
Institute of Metal 
Local Section). A 
Meeting, followed 
Methods of Ar 
Alloying Constituents,” 
Bills, at 17 Belgrave Square, 


6.0 p.m 


(London 


April 13 
East Midlands Metallurgical 
Society. Annual General Meeting 
followed by “Recent Work on Cold 
Forming and Extrusion,” by N 
Angus, A.Met A.1.M., 
Derby and District College 
7.30 p.m 
April 25 
Institute of Sheet Metal En- 
gineering (South-West Branch) 
“Modern Diemaking Techniques 
In the Small Lectur Cheatre 
Engineering Laboratories, Bristol 
7 p.m 
April 25 
Society of Instrument Tech- 
nology. ‘Instrumentation in the 
Iron and Steel Industry,’ by 
A. Pople, at Manson House, 2¢ 
Portland Place, London, W.1. 6.30 
p.m 


BISRA OPEN DAYS 


i British Iron and _ Steel 
Association will hold two open 
days at its Hoyle Street, Sheffield, 
Laboratories on ‘Thursday and 
Friday, June 15 and 16, 1961 
Since the last occasion the labora- 
tories held open days was in 195¢ 

this year will give visitors th 

opportunity of examining the many 
developments which have taken 
place since 1956 The Hoyle 
Street premises house three of the 
main BISRA divisions—steelmak- 
ing, metallurgy and mechanical 
working. Among the displays by 
the steelmaking division will be the 
latest developments in continuous 
casting, and work on spray refining 
and rapid de-sulphurization ; one of 
the mechanical working division’s 
projects on show will be a recently- 
developed rapid annealing system, 
and prominent among the metal- 
lurgy division’s projects will be 
aspects of its general pre-occupation 
with the purification of steel (jet 
de-gassing, vacuum casting, etc. 

work on improved speed and 
accuracy in analysis, and the produc- 
tion of high-temperature steels 
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ENGINEERING 


—the name 


MANUFACTURING 


that always 


comes to mind 


Structural, ornamental, and tubular 
shapes from materials up to ¢ in. 
thickness 


- TUBE MAKING 


Ferrous or non-ferrous, electric 
weld, resistance and induction or 
gas types. Small or large diameter. 





Sweoewn 


'Z [Tes] 





TING 


Many standard 
YODER Machines 


are available from 
ers and Recoilers the European 


» 60 in. nominal 


Licensees, Tibo 
Yoder, Sweden. Full 
details on request 





WICKMAN. - LIMITED 


FACTORED MACHINE TOOL DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY Tel. 74321 
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Especially in the KITCHEN 
there’s nothing to touch 


~~ 


Fini sh ---Fos all these 


\ 
rf 


because what does touch it 

in the way of unavoidable spills or splashes, 
food or liquid, hot or cold, milk, acid, 

does not stain it, cannot corrode it 

and can be removed immediately. 














Get in touch with the leading 
Vitreous Enamellers to the Trade 
THE RUSTLESS IRON CO. LTD. 
Trico Works, Keighley, Yorks. 


‘ 
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. | P.M.G. 
You never see a prima donna INTERLOCK 


pair of Benmmett’s gloves , ea | PRESS GUARD 


Easy feeding through ex- 
ceptionally large aperture 
with perfect safety for the 
operator who can close the 
“Camilock"’ guard either 
manually or automatically 
with the Newmatic 
Sequential Air Operation 
Unit. The Guard design 
avoids taking up tool space 
and large area top tools 
are accommodated. inter 
locks are provided with the 
clutch and crank shaft. 


Send for details today 
given in Leaflet No. 40. 


—but operatives 
sing their praises! 


. me 
BENNETT Ss PRICE MACHINE GUARDS LTD. 


INDUSTRIAL GLOVES Powke Lane, Old Hill, Staffs. 


H. G. BENNETT & CO. (Gloves) LTD 
Industrial Glove Specialists Tel: Cradley Heath 66423 


L VERPOOL 23 GR at Crosby 39967 A 
"Grams: ‘“ Prigard’’ Cradley Heath 
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PUNCHING 
SHEARING 
CROPPING 


a fekmgedaii, ie 


No. 2 Model illustrated 
— Write for c omprehensive 
Jetails of this machine and 


Punches 1° diameter through material far coealles mothé tin: % 





Cuts sheets up to | thick 


Cuts round iron up to 1|° diameter ENGINEERING : 


Marine Welding * 
& Nuclear Energy 


Notches material {° thick EXHIBITION 


CA - 
OLYMPIA \ONDON APRIL 20-MAY 4 1961 


- MEMBER of the B. E TT Group 
B FLLIO VICTORIA WORKS - WILLESDEN LONDON - N.W.10 Se ry - 
SAR 4 4 ' H ’ 


(MACHINERY) LTD Overenss Setnidiarien CANADA - USA.+ AUST 





NRP 5179 
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FOR A SMOOTH 
OUTPUT OF 
PERFECT 
FINISHES 


use test-tube tack rags 


Specially formulated for 
today's surface coating 


consult s ompositions 
ANTI-DU‘ST SERVICES LTD. 


for dust problems 


P.O. BOX 28, DUDLEY, WORCS. 
Telephone: Dudley 54816 
Assoc. Coy: ANTI-STAUB GmbH., FRANKFURT/MAIN GERMANY 
Aliso Oust Barrier Curtaining, Taccy Door Mats, Brooms, Tools 


ee ele fe 
. 
. 14, 
. 
. 
e ’ 
ad e 


2 nd’ bed 


PERFORATED 
METALS FOR 
INDUSTRY 


Pool Perforated Meta Ss aretod y'¥ 
splendid service in ver 40 great justries 
tis first-class equipment at the right « 


ee 


Pool | 


HAYLE, CORNWALL 


rice 


| oe ae 8 | 


roel welt 


104 


3 vey 60 kVA 39° arm seam welder 


uy 


Welds 16 gauge M.S. S‘eets at 4) ft. per min. 
@ Self-contained motor driv 

@ Variab'e mec 
@ Primary tappings on transformer for wid 


inge ol secondary voltage 


hanical pressure 


traight and circular seam welders available, 


giving air-tight joints to stand high pressu 


ALSO PATENT SCALING MACHINES AND SPOT WELDERS 


Write to-d or full particular 


The WESTMINSTER ENGINEERING Co. Ltd 


(Dept. R.W.5.) 


Victoria Road, Willesden Junction, London NW10 
Tel: ELGar 7372 (2 lines) 


HAND & POWER PRESSES 


OF ALL TYPES & SIZES UP TO 
400 TONS PRESSURE 





Motorised. 
Geared or Ungeared 
Adjustable Stroke. 
Self-Oiling Flywheel 

or Sight Feed 

Lubrication 

Safety Catch. 
Hand Guards. 


Automatic Feeds 
Rigid or Inclinable. 


SWEENEY & BLOCKSIDGE (P.P.) LTO. 


SONIA WORKS, SALTLEY, BIRMINGHAM 8 


» } 
elegran Teler 


EAS. 3231 





va, Birminghar 
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Look into the success 
of Jetube enamelling 


Jetube firing has made its mark in the 
enamelling industry, bringing a consistency of 


| 


finish and economy of operation never before obtainable 


[hese advantages can be yours, too. Why not discuss 


your problem with Incandescent’s Coatings Division? 


DIEGO ALM AS a | Jetubes Leaflet V.60 


fETHWICK, ENGLAND 
16 /19E /61 
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TO MEET YOUR 
PRESSING NEEDS 


Pressings in all metals, also in paper, 
P.V.C., etc., for all trades. Accuracy, 
precision and high quality are assured 
by an engineering skill based on long 
experience. For reliability and good 
service, it will pay you tosend us your 
enquiries 

















im ZA — 
ICHOLLS 


10 COMMERCIAL ST.  ‘s!«phone 


MiIDianc 


BIRMINGHAM, 1 0632 








ODDIE FASTENERS 


PP  - _ee 


a 


The fastener with endless applications in the 
Sheet Metal Industry. 


SiIMPLE—POSITIVE—SELF LOCKING 


Made in a variety of types and sizes. Special 

fasteners to suit customers requirements. 

Used on quickly detachable panels, inspection 

doors, access covers, machine guards, panel 
covers, fairings, box lids, etc. 


For full details and literature apply to:— 


ODDIE BRADBURY & CULL LID. 


SOUTHAMPTON 
Telephone: 55883 Cables: FASTENERS SOUTHAMPTON 
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heet metal, plascic 








kb E N TO TONBRIDGE ROAD, 
HAROLD HILL + ESSEX 
ENGINEERING CO. LTD Phone: ingrebourne 43864 & 43865 








ARTICLES 


FOR THE SHEET 
METAL & TINPLATE 
INDUSTRIES 
SPECIALITIES 


WIRE BAIL AND 
DRUM HANDLES 
IN ALL SIZES FOR 
PAINT, OIL AND 
OTHER 
CONTAINERS 


BRADLEY & BURCH 


WIRE COMPONENTS 


LIMITED 
65, LONDON WALL, LONDON, E.C.2 


PHONE: NAT. 7518 "GRAMS: CLAVIGER, STOCK, LONDON 
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SHEET METAL MOTORIZED POWER GUILLOTINES 


WORKING 8 ft. x in. 6 ft. x 4 in 
6 ft. x ¢ in. 4ft. x in. 


MACHINERY 2ft., 3ft., 4ft., Sft. x Ain. 
OF EVERY DESCRIPTION 


od 
WHEELING MACHINES 
POWER & TREADLE 
GUILLOTINES 
BENDING & FOLDING 
MACHINES, ETC. 
SPECIALIZED ROLLING 
MACHINES 
3 


Send your orders to the 
Pioneers with the Trade 
Wide Reputation. 


GEORGE 
KENDRICK trn., sraprorn st., BIRMINGHAM, 5 Bft. x ain. 


Guillotines 








Telephone: Midland 1648 











BLACK STEEL SHEETS 

MEDIUM and HEAVY MILD STEEL PLATES, 
BARS and SECTIONS 

GALVANIZED STEEL SHEETS, Corrugated 


%, . NA \ | and Flat 
\ y N | GENERAL HOT-DIP GALVANIZERS 
| METAL SPRAYERS 
‘an owe SHEET METAL WORK, Light and Heavy 
* BLACK nes inna RE 
WE SPECIALISE IN ROLLING WIDE STEEL 


SHEETS AND IN HOT-DIP GALVANIZING 


¥ PVAVAVYUAY AL | EXTRA LARGE FABRICATICNS 


“NV Smith and McLean Ltd. 
179 WEST GEORGE ST., GLASGOW, C.2 


yy. AND ai AT Phone: CENtral 0442 Grams: CIVILITY Glasgow 
_ ie - Works: Gartcosh Steel and Iron Works, Gartcosh, nr. Glasgow. Milnwood Sceel & 
iron Works, Mossend, Bellshill. Clyde Galvanizing Works, Mavisbank, Glasgow. 

Kingston Galvanizing Works, Port Glasgow 
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Announcing s % 


The KIM a Wheel 


Fabricated from heavy steel and built to carry heavy loads. 
Standard wheels are available in 7) : 8?” and 12” dia- 
meter, with 4”, }” or 1” clearance bor Hub centre 1} 
Stove enamelled any colour. Fitted inte section rubber 
tyre. Non-standard wheels to your specification can be 
fabricated. Also sheet meta! work of every description 


Write for details to :— 


H. KIMBER LTD. 


w% “ x 
ae 6, HIGH STREET, COLLIERS WOOD, S.W.19 


Wheel dismantled Telephone: LiBerty 7281 (4 lines) Wheel assembled 





ORSON Pneumatic || 
Die Cushions — for |. 
BETTER PRESSINGS 


cneyOuND= LDERS 


TINMENS, PLUMBERS AND OTHER QUALITIES 
WIRE or TAPE, Solid or resin cored 


TO BRITISH STANDARD SPECIFICATIONS 


TIN : ingot & Bar 





->unwmm<—-ZC 


FOR DETAILS APPLY:— 


WORSON DIE CUSHIONS Lyp. BATCHELOR, ROBINSON & CO. LTD. 
Dept. M., RABONE LANE WORKS, SMETHWICK. 19 BORDESLEY PARK ROAD - BIRMINGHAM 10 | 


SMETHWICK 0939 GRAMS STANNUM, BIRMINGHAM PHONE: VICTORIA 2291-2 














» TOGGLE BOLTS 


for 
Woodand Metal 
Boxes. 


Food Canisters. 





Instrument Cases. 


MADE IN ALL SIZES. 
Catalogue on request. 


PARKER (TOGGLES) LTD. 39 WILSON ST., LONDON, E.C.2 Phone: Monarch 862 
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CLASSIFI 


ED 


ADVERTISEMENTS 





TYPE 
charge 8 
DISPLAY ADVERTISENENTS 
ons £1. 13. 0. each. single 


PREPAID KATES: 
- (4 lines) 


(with 


6 insert 


ADVERTISEMENTS (no blocks) 2 pe f f 


nsertion £2. 0. 0. (pro rata larger space 


2 24 
Average number of words pe ve 7 
blocks) per ngie umn 


or without 


per single colur 


inch (width 2 
BOX NUMBER 2 


mn inch (12 lines per inch). Minimum 


* 


12 £1. 10. 0. cach, 
6 including postage of replies 


ns.) insertions 





Adve emittance) 


M anager 


rtssements (accom 


** Sheet 


' dbwar 
fetal Industries,"’ John Adam House, 17 


NIBERS 
Adelphi 


REPLIES TO BOX Ni 
19, John Adam Street 


and 


should be 


Loadon, W.C.2 


Classified Advertisement 


TRAfaigar 6171. 


the 
Telephone 


addressed to 





AUCTION SALE 


MACHINERY and MATERIALS FOR 


SALE 





HITCHIN STREET, 
BIGGLES WADE, BEDS. 





HENRY BUTCHER & CO. 





ffer for SALE BY 


AUCTI LOTS at WORKS 


TUESDAY, tith APRIL, 196! 


M 


»N 


lays at ELEVEN A 
EACH DAY 


PLANT, MACHINERY 
BERKELEY CARS & SPARES 
TIMBER, CARAVANS & 
EQUIPMENT 


POWER GUI 
FOLDERS & 
as. & 8s LATHES 
DRILLIN GRINDING MACHINES 
STRAIGHT LINE EDGERS DOVE 
TATLERS ANI CIRCULAR CROSS 
ul SAWS ROUTERS SPINDLE 
MOULDERS S I Pr Cir 
Riv Tapr Ma 
" I I UNIVERSAT 
WORKERS PLANING MACHINES 
COMPRESSORS WELDING PLANTS & 
SPOT WELDERS BERKELEY 
ARS, JIGS & MOULDS COMPREHEN 

SIVE RANGE OF MOTOR SPARES & 
ACCESSORIES H Lifting Tackl 
va eT ks, R r Cor r. SEVERAI 

TONS ALUMINIUM & STEEI STOCK 
OF CARAVANS CHASSIS & PART 
8 S S Rack x Bins Tin 
STOCKS Of 
FORMICA 
DRAWING 


EDWARDS sf 
LOTINES SWIN( 


BENDING ROLLS 


BEAM 


Por 
WOO! 


: 


{ . { t t 

TIMBER PLYWOOD 4 

OFFICE FURNITURE ¥ 

OFFICE EFOUIPMENT 
Catalogues (when ready) price Is 
may be obtained of: 

Messrs. ALFRED TOOKE & CO.., 
Accountants, 100, Park Sireet, 
Square, London, W.1, and of 

HENRY BUTCHER & co 

Valuers and Surveyors o 

Factories. Pian: and = Equioment, 73 

Chancery Lane, London, W.C.2. Telephone 

HOLborn 8411 (8 lines) 


Charterec 
Grosveno 


Messrs 
Auctioneers, 





MACHINERY and MATERIALS | 


WANTED 





yee BOX Plant 


Byass Work Port 
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AIR | 


SPORTS | 


each, | 


\' UMINILM 


\ 
M I 
NW 


her RAD. H 


M 


' 


KEETONA 


TWh 


KFEFETONA 
( 


RUSHWORTH M 

| P Bra f 
x I 

4 44 ‘ 

New RUSHWORTH M 
: 2! Press B 


SRTTISH CLEARIN 
Brak f . 


| r ; 
| SEDGWICK M 


I M 


B 


THOS. W. WARD LTD. 


ALBION WORKS SHEFFIELD 
Phone : 26311 Ext. 371 


M 


Bs 





VALDARNO 


MACHINES 


PUNCHING AND 
SHEARING 


The Universal handy 
tool for fabrication work 


MODELS AVAILABLE 


FOR MANY 


SPECIAL PURPOSES 


PORTABLE BAR 


Cuts various sections of 
materials. 
Powerful and Compact 


AREA 
REPRESENTATIVES 


Mr R € 

Douglas House 
4 Woodlands Te 
sLASGOV ( 


Mr. L.G 
Gs it Ba 
BIRMINGHAN 


W 


Sole U.K. Ager 
SHARSTON ENG. CO. LTD 


Leestone R WYTHENSHAWE, M« 
Tel: Gatley 300 G Speedtool M/« 
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MACHINERY 


and 


MATERIALS FOR 


SALE—contd. 





YEDGWICK M r i Pr 


ss Brak 
16 it 











FOR SALE 


255 — tons 
CRAIG & DONALD 8 35 
DOUBLE SIDED GEARED 
PRESSES 
2 with Air Cushions, 1 without 
Stroke 12 Between uprights 35 
Shut height to bolster 15! 
Air cushion travels 6! 
Motor drive 400 440 3 50 
Photograph available 
F. J. EXNWARDS LIMITED 
Rd., London N.W.1 
EUSton 5000 


41 Water St., Birmingham, 3. 
CENtral 7606 


359 Euston 











OVERLOCK 


LIMITED 


e 
STEEL 
STOCKHOLDERS AND 
SHEARERS 

£ 


PRECISION CUT 
BLANKS AND STRIP 


Before placing your next order, why 
not write or phone for our quotation 
enquiries large and smal! welcomed. 


Large stocks in all gauges of General 
Purpose Cold Reduced Stee! Sheets. 
Prime and Seconds. Competitive 
Prices. Prompt Deliveries 


WHY NOT TRY THE 
OVERLOCK SERVICE 


Ring MALDEN 3215. (5 lines) 


ROAD, 
SURREY 


61 BLAGDON 
NEW MALDEN, 





1 


{| 
II 
}| 





17 ROLLER PLATE 
STRAIGHTENING or 
PROCESSOR LEVELLING 
MACHINE 
For Sale 
By Head Wrightson 
For rectifying mild steel sheet having 
a yield point not exceeding 20 tons 
p.s n widths up to 96° and up to 
16 S.W.G. Two brushes and two | 
paraffin sprays. 57 backing-up rollers 
Motor drive, 50 h.p. 400 440 3 50 
Weight about 20 tons Floor space 

18 ft 9 ft 
F. J. EXWARDS LIMITED 
359 Euston Road, London, N.W.1 
EUSton 5000 or 41, Water Street 
Birmingham 3. CENtral 7606 














“CHICAGO” PRESS BRAKES 


Here are six modern Press Brakes for 
work nearly every S.M. Shop can use. 
No. 131A x 18g.— 6” throat—10 tons 
No. 131B x 18 g.—12” throat—10 tons 
No. 265 < 18 g.— 6” throat—25 tons 
No. 56A 16 g.— 6” throat—25 tons 
No. 568 < 16g. for punching—25 tons 
Non. 688 14g. — 8” throat— 36 tons 
ideal tor work within rated capacity. Variable 
strokes up to 50 per minute. Foot control 
All steel construction 


Reasonable prices Circular on request 


THE OLIVER MACHINERY CO.LTD. 
196 CEANSGATE, MANCHESTER, 3 





FOLDING 


3’ « 18G 
4 .18G 
6° «14G 
6°» 10G 


MACHINES 
£72. 2.0 
£91. 7.0 
£338.12.6 
£565. 8.0 


wing Beam 


s 
4 ~14G—4£220.0.0 
6 » 14G—£355.0.0 


% REASONABLE PRICES 
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~—KINGSLAND 





GUILLOTINES 


Treadle 
18G 
18G 
16G 
16G 


Power 
4 <14G 
4 ~10G 


%* EARLY DELIVERIES 


£64.11.6 6 
£84. 0.0 

£81 
£105. 0.0 


£395.17.0 6 
£543 


FOR ALL HAND AND POWER 
METAL WORKING MACHINES 





Power (cont.) 
14G- £535. 0.0 
6 -10G —-£640.10.0 
0.0 8 .14G -£847.17.6 
8 10G. £963.10.0 
Overcrank 
£1,477.0.0 


6.6 8 £2,006.5.( 





%* AFTER SALES SERVICE 


The KINGSLAND ENGINEERING CO. LTD. 25/37 Hackney Road, London, £.2. SHOreditch 6357/5635 


INDUSTRIES 
April 1961 


SHEET METAL 








MACHINERY and 


MATERIALS FOR SALE—contd. 








TIME RECORDERS | 
RENTAL SERVICE 


TIME RECORDER SUPPLY 
& MAINTENANCE CO., LTD. 


Hop 2239 
157/168, BOROUGH HIGH ST. LONDON, 8.E.1 








FOR 


Duct Fabrication 
Afterthe LOCKFORMER 
comes the CLEATFORMER 


Which makes 
two kinds of 
Locks, the 
hy cleat 
and ‘ Drive’ 

cleat and at 

25ft. per min 
Both cleats 
have machine- 
made uni- 
formity and 
cannot vary. 
Both are pro- 
cessed through 
Machine by 
many sets ol 
Rolls, each of 
which contri- 
butes to the 
finished result 





Drive cleat 





Send for circular and samples 


THE OLIVER MACHINERY 


co., LTD. 
196, DEANSGATE, MANCHESTER, 3 


OON B I t 
Ms 


Ma 
p 


S 


I 


NW Ww S I 








LEO RAPP (STEEL) LIMITED 
Steel Stockholders 
Wimborne Avenue, Norwood Green, Southall, Middx 
Telephone : Southall 2322 Telex: 25172 


Mild Steel Sheets, C.R.C.A., C.R.G.P., E.D.D., Zine Coated, Galvanized 
Plates up to 6 Black and Bright Mild Stee! Bars, Flats, Sections 


Primes and Non-Primes. Capacity for shearing and profile cutting 











BUSINESS OPPORTUNITY 











EXPORTERS . . . MANUFACTURERS 





VITREOUS ENAMELLING 
PRESS SHUP 
FOUNDRY 


Manufacturers desiring to develop their exports in Ireland 
will be interested to know that a large industrial concern in 
Dublin has additional loading capacity available in a con- 
tinuous vitreous enamelling furnace. There is, in the same 
plant, Foundry and Press Shop Capacity available, separately 
or in conjunction with enamelling. 


Write Box No. II7 
“SHEET METAL INDUSTRIES ”’ 
17-19 John Adam Street, London, W.C.2 








$s iT uU 


!1on §& VAC ANT 





LONDON STEEL STOCKISTS 


require for new stockholding and 





shearing unit in London area 


SHEARING PURCHASE SALES 
MANAGER 


for shearing and profile cutting 





department 


full details of experience etc to | 
WELBECK TRADING CO.(LONDON) 
LTD. 


Welbeck House, 2-6 Baches Street, 
City Road, London, N.| 








Apply in strictest confidence with || 








SENIOR SALES ENGINEER 


REQUIRED BY 


IMPORTER & MANUFACTURER 


OF 


HIGH GLASS MACHINE TOOLS 
Especially for Steel Industry 


Appointment will cover visits to Steel Companies 
throughout U.K. involving discussions at high technical 
level. Engineer experienced in this field preferred 
Age between 27 and 40 

Write, in confidence, giving fullest information to 


Box 119 ‘‘Sheet Metal Industries ’’ 
17-19 John Adam Street, W.C.2 
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MACHINERY and MATERIALS 
FOR SALE AND WANTED 





PORTABLE POWER TOOLS 


YEW. used, bought, sold, exchanged 
4 Arthur Drysdale and Co., td., 538 
Commerce Road, Wood Green, 
N.22. Bowes Park 7221 


London 





BOOKS 





p NYONE interested in the pr 
£ cylindrical cans should have ; 
lin Box Production Bulletin No 
J Ww Langton, ybtainable from 
Publications, 14, Coleman Street 
E.C.2, price 10s. 6d. post free 





CONTRACT WORK REQUIRED 





DRESS WORK of all descriptions carried 
out Deep Drawing up to 15 in. deep 
Blanking and Forming up to 80 tons.—Wades 
(Halifax), Ltd., Arden Works, Fenton Road 
Halifax 


PRECISION Sheet Metal Work for the 
Radio and Electrical Trade Chassi 
Panels, Brackets. etc Power Press capacity 
up to 100 tons 
105 tons 8 ft. x 7/32 in 
finishes A.D approved 
Company, Kaymet Works, Sylvan 
London. S.E.15. Telephone NEW Cross 6644 


All spray and stove 
-The Kayme 


j}and gauges from 10 in 


CONTRACT WORK REQUIRED—contd. 


“HEET METAL Fabrications of precision 
s and repetitive mature @ speciality Wades 
Arden Works, Road, 





I ET US quote you for meta! spinnings in 
4 all metals up to 25 in. blank.—Wades 
Halifax), Ltd., Arden Works, Fenton Road Halifax 
Halifax FAlalifax 


VW specialise in | g your owr 
materia n widths from 3? in.-4 in 
od and ould ’ 
we me er sles r all t 4 . ge Bees o he Metal and Light Constructiona 
Quick delivery guaranteed nw Engineers require work of a general and 
vanied nature Capacity available & [ xm 
ALEX J. CHEETHAM LIMITED, Box N 121 S Metal I f 
Dob Lane Mill, Morton Street, Failsworth, | |7-19. John Adam Street, London 
Manchester 


Ltd, Fenton 


WC. 





Press brake capacity up to/| 





METAL SPINNING 


STAINLESS STEEL & HYDRAULIC 
SPINNING TO 6 ft. CAPACITY 
SHEET METAL WORK 
STOVE ENAMELLING 
GENERAL ENGINEERING 


Enquiries invited 

ALFRED A. CORRE & CO. LTD. 
23, JACOB STREET, LONDON, S.E.1 
Bermondsey 2858 


STAINLESS 
STEEL 
Specialists 
FABRICATION, ‘WELDING AND 


X-RAY INSPECTION, PRESSINGS 
AND MACHINED PARTS 


* 
THE TAYLOR RUSTLESS FITTINGS 


Telephone : COMPANY LIMITED 








Grove, | 


Ring Road, Lower Wortley, LEEDS ‘2 








SIZE WISE? 


Just right! Specifically designed 
Stainless Steel fittings by Con- 
temporary Metalworks Ltd.— 
the experts in the field—can be 
made to any shape or size. If 
you have a fittings problem, 
getin touch with Contemporary 
Metalworks right away. They'll 
solve it for you! 
CONTEMPORARY METALWORKS 
LTD. 
TEL. 


Shettleston 
4221/2 


61, Dykehead Street, 
Queenslie, Glasgow, E 3. 











SHEARING CAPACITY 
AVAILABLE 


Up to 10 3 Plate, also 


cropping of Channels, 
Angles, Tees, etc. Our own 
or customers’ material 


WRITE OR TELEPHONE 


WELBECK (STEEL 
STOCKHOLDERS) LTD. 


Steel Wharf, River Rd., Barking, Essex 





Telephone : RiPpleway 5751 














BENT WIRE ARTICLES 
SMALL PRESSINGS 
REPETITION-TURNED PARTS 


mm (_) 
| ~/ @* i! 
0 — 


BAR 


Ao 


WwW. B. & U. ATKINSON, LTD. 
Rosre Street Works, Shipley, Yorks 


—DRAKESONS— 


LIMITED 


(GENERAL METAL SPINNERS) 


CAPACITY UP TO 72’ 
1N ALL METALS 


SPECIALISTS IN STAINLESS 
STEEL HYDRAULIC SPINNING 


SHEET METAL ENGINEERS 





21 PARKHOUSE STREET, CAMBERWELL 
LONDON, S.E.S. RODney 


5626/27/28 











CLASSIFIED 
ADVERTISEMENTS 
for the MAY issue 


should be sent to 
CLASSIFIED ADVERTISEMENT MANAGER 
“SHEET METAL INDUSTRIES” 


John Adam House, 17-19, John Adam St. 
London, W.C.2 


by not later than [4th APRIL, 1961 
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METAL SPINNING OUR SPECIALITY 
UP TO 9 ft. DIAMETER 
(HYDRAULIC AND FLOW TURNING) 

POWER PRESSWORK to 250-ton capacity, including Hydraulic. 
GENERAL SHEET METAL WORK, ARGON, ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 
SHAWE METAL SPINNING WORKS 


DOMINANT WORKS - ELTHORNE ROAD - LONDON, N. 19 Telephone: ARChway 6631/4 
(epposite Boothby Road) 











S & 
ENGINEER 
HINGES. 


SPECIALIST MANUFACTURERS 
TO THE SHEET METAL TRADE 


»pecialities Press Tools for the Tin Box and 
STANDARD a “$5 , RIL rae 
SPECIAL PURPOSE yperation. Covered by patent No. 833055 
CONTINUOUS ceiano tree) DIE FORGINGS 


IN POWER PRESS REPAIRS 


Mild Steel, Stainless Steel 
Brass and Aluminium Send for List of Second-hand Presses and 


LARGE STOCKS MAINTAINED —— 
H. & G. HOPTON (Est. 1870) 
GOLD & co. (B HAM.) LTD. 219-221 BLACKSTOCK ROAD, LONDON, N.5. 


CASTLE WORKS, TAMWORTH, STAFFS. “7% is pe 
Phone: 1391 2 ape: Cee y 5 
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NOW we have 





STEEL SHEETS 6eiivery 


COLD-REDUCED 
HOT-ROLLED 


Black or Galvanized, also plates up to } in. inclusive 
SHEARED TO YOUR SIZES 


MAY TE SEND YOU UR STOCK 


If you would like to hav 


WOLVERHAMPTON LONDON 


Mitre Works, Eagle Street Talbot Road, West 
Telephone: Wolverhampton 27771 (8 lines) Telephone: Ealing 967 


Telegrams: ‘Spencerian’ 
seis GATESHEAD 
ROYTON 2nd Avenue, Team V 


Stadium Works, Dogford Road, Roytor Estate, Gateshead 
Nr. Oldham, Lancs Telephone: Low Fell 78571 


Telephone: Oldham Main 0211 (3 lines 
BRITON FERRY 
BRISTOL Whitford Sheet Works 


Rosegreen Road, St. George, Bristol 5 Briton Ferry, Gla 
Telephone: Bristol 656146 elephone: Briton Ferry 3230 


SPENCER 


- SPENCER & CO. LTD., WOLVERHAMPTON 


Stockholders for Sheets and Plates produced by Richard Thomas & Baldwins Ltd. 








ee The Besco 
take shape ALL STEEL Universal 
with ===" FOLDING MACHINE pluie 


MARK I a 
/ ; 

i 

i 

for 





i 
d = 


8 ia 
oe 
es 


Full adjustments to the beams and folding centres give accurate 
results in all bends from sharp to 1 in. true radius. Replaceable 
bearings, counter-weighted folding beam with precisely 
positioned levers, reduce labour effort; extra refinements of 
speedy lever clamping and pre-set angle of bend stop, step up 
— rate. Virtually unbreakable welded steel plate 
onstruction. 


Made in 12 sizes from 36 in. to 120 in. x 16, 14 and 12 S.W.G. mild 
steel. Popular sizes are 48 in., 72 in., 96 in., x 14 S.W.G. 


Fuller details and delivery times will be sent at your request. Generally, 
delivery is ex stock. 


Excellent terms: monthly account, hire purchase or The FjE Machine Hire Plan. 


Besco sheet metal working machinery made by 


Fd Edwards itd 


359-361 Euston Read. London, N.W.1 Lansdowne House, 41 Water Strect, Birmingham, 3 
—— Aan ag iy Grams : Bescotools London NW 1 Phones: Centra! 7606/8 Grams: Bescotools Birmingham 3 





FW vias, 





